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' A ARIZONA HIGHWAY DEPARTMENRT .
OFFICE MIEMD

j September 30, 1970

i
, TO: All Holders of 1969 Construction Standards

3 - FROM: GRANT HEIDECEER

: . Enginecr of Plans . )
SUBJECT: Revision of Standard C-15,05

Existing 3/4'" grate support dimension has heen

s _

' revised to: 3/4" for LW or LB grates; 3" for TW or TB grates,

Revision is eifective immediately,

i/ J"' . ;

'GRANT HEIDECKFR

5 . Enginecr of Plans
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6.02
6.03
6,046

7.01

D
EIRAM

SUBJECE
Plans Symbols

Slopes, Interstate and Class A-A Roadways
Slopes, Class A and B Roadways

Slopes, Class C and D Roadways

Parabolic Crown

Ditches
Dykes

Concrete Spillway, Inlet & Outlet

Embankment Curb

Spillway Inlet Corrugated Metal Pipe
Downdrain, Outlet

Concrete Spillway Length Table

Corrugated Metal Pipe Downdrain Length Table

Cutb, Gutter, Sidewalk and Driveway Details
Curb and Gutter Measurement and
Street Intersection Grades

Turnout
Driveway layout
Detour Entrance Design Table

Transverse Joints for

Portland Cement Concrete Pavement
Loungitudinal Joints for

Portland Cement Concrete Pavement
Pavement Cut Replacement

Exit Ramp Geometrics
Sutrance Ramp Geowctrics
Ramp Noge Paving Detail

Dolinaator, Usage
Dotineutor, Yace Plate Details

DRAWING NO,

TABLE OF CONTENTS

SURJECT

C- 9.03 Delineator, Placement

C- 9.04 Delineator, Post Mounting Details

Cc- 9.05 Delineator, *kzinline Spacing

C- 9.06 Delineator, Interchange Spacing

c- 9,07 Delineator, Spacing Table

C- 9.08 Delineator, Snow Marker

C- 9.09

C- 9.10

Cc-10.01 Guard Rail Steel, Single Face Details

C-10.02 Guard Rail Steel, Double Face & Misc. Details
C-10.03 Guard Rail Steel, Approach End Treatment
C-10.04 Guard Rail Steel, Bridge Approach Installation
C-10.05 Guard Rail Steel, Flare to Median

C-10.06 Guard Rail Steel, Typical! Installations

C-10.07 :

C-10.08 Concrete Median Barrier Details
C-10.09 Concrete Median Barrier Transition
C-10.10 Median Glare Screen
C-10.11 Chain Link and Cable Barrier Fence)
c-10,12 '
C-10.13
Cc-11.01 Cattle Guard
Cc-11,02 Cattle Guard, Ranch
C-11.03 Cattle Guard, rRailroad
C-11.04 Cattle Guard, Drainage
C-11.05
C-11.06
C-12.01 Line Fence and Gates, Steel Posts
C-12.02 Supplemental Fence Details
C-12.03 Fence, Chain Link
C-12.04 Fence, Industrial Type, Fabricated Wire
C-12.05 Barrier Fence
Barrier Post
C-12.06
C-12.07
C-13.01 Pipe Culvert Installation
C-13.02 Reinforced Concrete Pipe Placement
C-13.03 Fill Heizots for Reinforced Concrete Pipe
C-13.04 End Section, Reinforced Concrete Pipe
C+13.05 End Section, Corrugated Metal Pige & Pipe Arch
C-13.06 Desigin Fill Heights for Corrugated iletal Pipe
Cc-13.07 Corrugatad Metal Pipe Fill Height Design Data
C-13.08 Corrugated azal Pipe Arch Desiga Fill Heights
C-13.09 Corruented Tlatal Tipe Arch Fill Hei:zht Design Data
C-13.1C Corruga.ad dMetal Pipe arch vill Heights
C-13.11 Structvral Excavation Pavicent Limits
Special Backfill Placermtat
c-13.12

DRAWING NO.

c-13.13

C-14.01
C-14.02
C-14.03
C-14.04
C-14.05

C-15.01
C-15.02
C-15.03
C-15.04
C-15.05
C-15.06
C-15.07
Cc-15.08
C-15.09
C-15.10
C-15,11
C-15.12

C-16.01
C-16,02
C-16.03
C-16.04
C-16.05

" ¢-17.01
C-17.02
c-17.03
C-17.04
c-17.05

Cc-18.01
C-18.02
C-18.03
C-18.04

C-19.01
C-19.02
€~19.03
C-19.04

C-21.01
Cc-21,02
C-21.03
C-21.04

C-22.01

SUBJECT

Headwalls-Straight, "L'" and "U" 1ypes
Pipc Headwalls, 42" to 84"
Drop Inlet Headwalls

Catch Basin-Type 1, Combination

Catch Basin-Type 2, Combination,Adjustab
Catch Basin-Type 3, Curb Opening Omnly
Catch Basin-Type &, Grate Opening Only
Catch Basin-Type 5, Combination Sweeper
Catch Basin Grate, Longitudinal Bars
Catch Basin Crate, Trarsverse Bars
Portland Cement Concrete Depressed Apren
Catch Basin, Median

Catch Basin, Mediar Dyke

Irrigation Headwalls
Irrigation Standpipes
Irrigation Valve and Gates

Rank Protection-Tvpes L, 2, & 3
Bank Trotectiou-liypes &4, 5, S 6
Riprap

Manhole Details
Manhole Frame and Cover Details

Ford, Concrete Walls
Fords

Railrecad Crossing

Signs

Survey Monument and Richt of Way Marxers

Standard Markers

Slab over Utility Line

GENERAL NOTE: The tera lans, os used hocein, shoil refer te the Roadway Construection Plans.

le Curb
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8P R SHEET | TOTAL

STATE OR NATIONAL LINE--------- A—— T S —— REGION STATE PRGJ. NO. NO.  IswEETS| AS BuiLT
COUNTY LINE-«--c-ccreemncmanara- ' - 7 ARIZ.
TOWNSHIP OR RANGE LINE--------- TREES AND SHRUBS 7T pr o o o | [ o
SECTION LINE--e--c-cccccummoooas TRAFFIC SIGN-----nmmmmmmmmaemcmmcmmaaa 10 10 Yo T i | R
TER SECTION LINE----------- ' o
QUARTER ADVERTISING SIGN-----c-cmcaammano-- ad ¢ Placns
Fe) ES L Eo o - - AlLLLLLfbIILLIIIE LI LAELELEL, varce X Flasnhing
FOREST R R ERVATION IN Shading on ingide of line GUARD RAIL, -~ -~ - mm s e mm e oo oo o - - - - uﬂ-rnlnk‘ BUC,k/ Ll!‘_ht;
HIGHWAY R/W LINE =---vmn-nmemaa- —_———— New  Existing RAILROAD CROSSING SIGNS
bt s  coter pue a3 s £ wor BARRIER POST - HAZARD MARKER ----- o o o INS------- >1( >§
_________ lllLLLLLU HIHTIII Gat
CONTROL OF ACCESS LINE Shading on outside of line STANDARD BARBED WIRE FENCE--- —x L RAILROAD TRACK---------ooooo
UNFENCED PROPERTY---~-------- Blu-zip No. 113 WOOD FENCE ---cccmcccamacamcae = e ® 1 O WELL OR PUMP HOUSE -+ --cccccmacaane @]
_________ : . - o SURVEY MONUMENT ----------(1)-(2)-
CITY LIMITS o m e m e emomomemmommemem e Tt FABRIC WIRE FENCE (1)-(2) N@ ExTat .
CATTLE GUARD------------ 1) -2)-- 'E\‘*—%\' R/W MARKER-=--~- -~ -~ (1) 2) - <
SECTION AND QUARTER CORNERS----- _ Existing New Exist.
Depressed for driveway CHANNEL OR DITCH---------c---o--- — MILE POST-—------“-b-__---__,__-’:\A E'At
new X1s
R . vl = DYKE OR LEVEE-------------c----- .
COMBINED CURB & GUTTER ladog!  Existing ANGLE POINT AND ANGLE----(1)-2}- A A

BANK PROTECTION

SIDE ROAD TURNOUT - =«c--- (1)- (2) -v \_—/ RETAINING WALL-------------v---- . L E 1 —-—1
___________ . _ - -t~ 2" 1 4
Existing PIPE CULVERTS (1)-2) New Existing [- 3 3 i
e ATIN B = o e e e — e REINF, CONC., BOX CULV.---(1)- (2} =¥ G { | | |
GROITND LINE b ST AN ST New :_X!.b-r.‘ni: \ :
14 T < : ?
C.M.P, DOWNDRAIN--v--=zummnu-- — woc— -~
. : , Y'1-Way Y 2-Way - DRAWINGS
EXISTING ROAD-----c-vmeacnan-. {2)------ }wmch & typejj’ CONCRETE SPILLWAY-------------- Vi1vWay Y 7va.
'Bl -Zip No. ' & At r
u-Zip No. 438 DROP INLET OR CATCH BASIN..... - 10 0 ., 10
OBLITERATE PAVEMENT ----«--. (2)-=-n-- S ~ ~ i
MANHOLE--------c-commmmmmae @ ar
Blu-Zip No. 340 New Exist. To be | i0 2" i
NEW CONCRETE PAVEMENT-(1)v-v-vcnn-- P ' Adjusted | | [~ 10 i

IRE HYDRANT - - ==-cmccmmmmcaaaaaom ) 2
FIRE HYDR &R ey S 7

NEW BIT. MIX. PA L USE ON SMALL SCALE DRAWINGS
VEMENT--- (1) VALVE(WATER OR GAS}----crnnm-m=mnn- v X |
EXISTING PAVEMENT o v oo oo - - METER BOX--------- TToTmTesTmsommemees 0 (1) New: No. 1 Rapidograph line width.
TELEPHONE BOOTH -« - - - e oo cmeeeeemm e e s il (2) Existing: No, 60 Rap1uograph line width.
{Back of plan sheet)
. STREET LIGHT -------ccmmmmmmeimec oo - X Xt—e [
' On. Ext. A
BIT. PAVEMENT (SECTION)----vucuao-_. : n- BXL. Arm ARIZONA HIGHWAY DEPARTMENT Rev
_ — DOWN GUY AND ANCHOR-------------- o = PLANS DIVISION 12-5-68
P.C. CONCRETE (SECTION)- -+~ cnnneno- ¥ TELEPHONE OR TELEGRAPH LINE---- —@— —@— ‘
—"lr . POWER LINE OR JOINT LINE----------° - . PL ANS SYMBOLS
AGGREGATE BASE - - - o cemmoemeeeemee RXPTENPARES WATER LINE----c-cmmomcaaaoaaes W 2"
GAS LINE-----ccmoovommmcamncenn™ G 3"
SELECT MATERIAL ~cvccmc o oo 3":’%?%:00"0@ IRRIGATION LINE cvceaccacanacmcansan IRR 12" Drawa |R.AF, 8/57 Drawing No.
Traced 1
STORM DRAIN ---cvacmomaooaaa oo 5D 30" Chocked | 1.¥.0. P77 528 .
SUBGRADE SEAL -« e o ommeommeeeeeee e EEE=E== 5 8" - ' ) L2 C-1.01
EE=EEE SAMITARY SEWER -=«amcuoccammacaan. Approved P : '
Erov, Plos |6 adredes 54
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36' max.

6! win,
18° .

e

Profile grade
|/ 6:1

Subgradc-3

MINIMUM SLOPES

//-Profile grade

Special ditch
when specified

s

A

18' and P
"I L

Subgrade =

INTERMEDIATE SLOPES

T 8' min,

24" max.

NOTE: Std. slope
rounding not shown.
See General Notes.

15'

min.l

~Profile grade

1 min_ﬂJm—h— Subgrade:: |

MAXIMUM SLOPES

‘Drawn _ P .
TYPICAL SECTIONS Traced R e prawing Ko.
ace -AVF. -
Checked J - P'O"J/’ LT -
Approved , \ C 2'0l
Engr. Plans ML#H §5-(8

24" and

over

‘\_ Subgrade slope

Horizontal

Horizontal ~

DETAIL ILLUSTRATING
SUBGRADE & EMBANKMENT
SLOPE CONTROL

Roadwav width

Per Plars

1*——Varies
PAVED GUTTER IN CUTS

15" min.
Var.
o
6} :

\L'Subgrade
MINIMUM DITCH CONDITION

tvpical section

GENERAL NOTES

The desirable maximum embankment
slope rate shall be 4:1 within inter-
change and grade separation areas.

See Plans for details of; roadwav
width, cut ditch, tvpe and thickness of
roadway surfacing, ang superelevation.

Standard cut and embankment slopes
as shown on this sheet mav be superseded
by special slopes where shown on Plans.

For cuts up to 6' use 5' semi-
tangents for slope rounding. For each
additional foot of cut add 1' to semi-

tangent to 11' maximum.
Sheuld median elepos intersect see
dezign supplercut sheet.

ARTZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

SLOPES
INTERSTATE AND
CLASS A-A ROADWAYS




15°
min.
/r-Profile grade

]
61 v 6:1

6:1
Subgrade—l ““-~h‘_‘*‘§‘55
ST A
48"' max. _J
= >

MINIMUM SLOPES

NOTE: Std. slope
rounding not shown.
See General Notes.

INTERMEDIATE SLOPES L_“Hpiéj:t 48"

METU

min. | l
! ~Profile ¢rade
1

N\ et LA T
= . * - ==t

1 | \—Subgrade
Special ditch

when specified

MAXIMUM SLOPES

TYPICAIL SECTIONS

.\\* Subgrade slope

Horizontal

{q

Horizontal N

DETAIL ILLUSTRATING

SUBGRADE & EMBANEKMENT
SLOPE CONTROL

Varies .
7_‘ Roadway width

— Per Plans
] . < .
! i ¢ {rhicai seclion

2ll
PAVED GUTTER IN CUTS

GENERAL NOTES

See Plans for details of; roadwav
width, cut diteh, tvpe and thickness of
roadway surfacing, superelevation, and
curve widening.

Standard cut and embankment stopes
as shown cn this sheet mav be superseded
by special slopes where shown on Plans.

For cuts up to ©' use 5’ seomi-
tangents for slope roundirg. For each
additicnal fect ¢f cut add 1' te semi-
tangent to 11" maximum.

\&‘ e
_\“'Subgrade

MINIMUM DITCH CONDITION

ARIZOSA HIGHWAY DEPARTMENT Rev

PLANS DIVISION

T™TTY ™
LOPES
JER I

CLASS A % 3 =xCADVAYOS

Drawn S.L.i. 11-07 Drawing no.
Traced R.AF, 11-67

Checked J.R.O e e (:—'22.()22
Approved

Easr. Plans QLLQ4L44Q4S'Q%




8!
min.

i
Nu:‘» E— Gy

NOTE: Std.
rounding not shown.
See General Notes.

121
max.
MINIMUM SLOPES
¢,
Variable
4:1 to 1:1

3' min

Profile grade

i1 \ 4:7
Subgrade )

Profile grade

Pl

| ;
| 1 . -
Hold I Subgrade

at 12'

INTERMEDIATE SLOPES

.

Hold toe
at 20

¢
l /— Profile grade
s G-
—1

Pl S-S L . - i
Subgrade k !
MAXIMUM SLLOPES

TYPICAL SECTIONS

- mee e ———— i =

\ Subgrade slope

Horizontal

Horizontal

DETAIL ILLUSTRATING
SUBGRADE & EMBANKMENT
SLOPE CONTROL

Variesz‘i Roadway width
1@%2" 1 l—-Per.Plans .
f,\}:___’i ¥ typical section
LVaries 2"

PAVED GUTTER IN CUTS

@ I 1 -’-..'\
\*/ XSUbg;rade

MINIMUM DITCH CONDITION

GENERAL NOTES

See Plans for details of; roadway
width, cut ditch, type and thickness of
roadway surfacing, superelevation, and
curve widening.

Standard cut and embankment slopes
as shown on this sheet may be superseded
by special slopes where shown on Plans.

For cuts up to &' use 5' semi-
tangents for slope rounding. For each
additicnal foot of cut add 1' te semi-
tangent tou ll' maximum.

ARTZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

SLOPES
CLASS C & D ROADWAYS

Drawn S.L.T, 11-67 Drawing No.
Traced R.A.F. 11-67

Checked FPOL S e C_2.03
Approved .

Encr. Plans AM/cl!;‘l_l_("‘,‘fﬂ
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W = FULL WIDTH OF ROADWAY - FEET

CUMULATIVE PERCENT OF CROWN

"C'" EOR EACH FOOT RIGHT OR LEFT OF @,

X || 2 A 6" 8" 10" 12' | 14 16" 18' 20" 22 24" | 26" 28' | 30" 32" | 34' 36" | 38' 40" | 42' a4t
90 11 0.20 0.79 | 1.78 3.16 | 4.94 7.11| 9.68 12.64 | 16.00 19.75 23,90 28.44 |33.38 38,72 | 44.44 50,57 [57.09 64.00 | 71,31 79.01 ;87.11 95.61
gall 0.21 ©0.83 | 1.86 3.31| 5.17 7.44|10.12 13.22 |16.74 20.66 | 25.00 29.75 |34.92 40,50 | 46,49 52.89 [59.71 66.94 | 74.59 82.64 |91.12 ¢
8611 0.22 0.87 | 1.95 3.46 | 5.41 7.79 | 10.60 13.85 |17.52 21.63 | 26,18 31.15 136,56 42,40 | 48,67 55.38 | 62,52 70,09 {78.10 86,53 |95.40
aa 1l 023 0.91 | 2.0 3.63 | 5.67 8.16 |11.11 14.51 |18.37 22.68 | 27,44 32,65 [38.32 4 .44 |51.02° 58.05 | 65.53 73.47 {81.86 90.70 | ¢C
a2l 0.24 0.95 | 2.14 3.81| 5.95 8.57|11.66 15.23 |19,27 23,80 | 28.79 34.27 | 40,21 46.64 |53.54 60.92 | 68.77 77.10 |85.90 95,18
goll 0.25 1.00| 2.25 4.00| 6.25 9.00]12.25 16,00 |20.25 25.00 |30.25 36.00 |42.25 49,00 |56.25 64.00 |72,25 81.00 |90.25 C
7811026 1.05 | 2.37 4.20 | 6,57 9.47 | 12.89 16.83 |21.30 26.30 | 31.82 37.87 | 44,44 51.54 | 59,17 67.32 | 76.00 85.21 194,94
261 0.28 1.11] 2.49 4.43 1 6.93  9.97 | 13.57 17.73 |22.44. 27.70 | 33.52 39.89 | 46.81 54.29 |62,33 70.91 |80.06 89.75 | ¢C
76|l 0.29 1.17 | 2.63 4.67 | 7.30 10,52 |14.32 18.70 {23.67 29,22 | 35,35 42,07 {49.38 57,27 |65.74 74,80 | 84.44 94.67
21 0.51  1.23 | 2.78  4.94 | 7.72 11.11 |15.12 19.75 |25.00 30.86 | 37.35 &4&4.44 [52,16 60.49 | 69.44 79.01]89.20 _ ¢C
20l 0.33 1.3t ] 2.94 5.22 8,16 11.76 {16.00 20.90 |26.45 32,65 |39.51 47.02 [55.18 64.00 | 73.47 83.59 | 94.37
6gll 0.35 1.38 | 3.11 5.54) 8.65 12.46 | 16,95 22.15 | 28,03 34.60 | 41,87 49.83 | 58.48 67.82 | 77,85 88.58 | C
6611 0.37 1.47 | 3.30 5.87 ] 9.18 13,21 |17.99 23.49 | 29.73 36,71 | 44,61 52,86 | 62,03 71,94 |82.59 93,97
661l 0.39 1.56 | 3.52 6.25| 9.77 14.06 | 19.14 25,00 |31.64 39.06 | 47.27 56.25 | 66.02 76.56 |87.89 _ C
621l 0.42  1.66 | 3.75 6.66 | 10.41 14.98 | 20,40 26,64 |33.71 41.62 ] 50.36 59.94 | 70,34 81.58 | 93.65
6011 0.46 1.78 | 4.00  7.11 | 11.11 16.00 | 21.78 28,44 | 36.00 44,44 | 53,78 64,00 | 75.11 87.11 | C
sg|| 0.48 1.90 | 4.28 7.61|11.89 17.12|23.31 30.44 [38.52 47.56 | 57.55 68.49 {80.38 93,22
seil 0,51 2.04 1 4.59 8.16|12.76 18.37|25.00 32.65 141.33 51,02 |61,73 73.47 |86.22 C FORMULA
5517 0.55 2.19 | 4.94 8.78 | 13.72 19.75 | 26.89 35,12 | 4&4.64 54,87 | 66,39 79.01 [ 92.73
s2il 0.59 2.37 | 5.33  9.47 | 14.79 21.30 | 28.99 37.87 |47.93 59.17]71.60 85.21 | C y
50|| 0.64 2,56 | 5.76 10.24 | 16,00 23,04 |31,36 40,96 | 51,84 64,00 | 77.44 92.16
481 0.69 2.78 [ 5.25 11.11 17.36 25.00 | 34,03 &b4.44 | 56,25 69.44 | 84,03 _ C G X
46| 0.76 3,02 | 6.81 12,10 | 18,90 27,22 | 37.05 48.39 161.25 " 75.61 | 91,49 | ¢ e e c
s6 |l 0.83 3.31 | 7.646 13,22 1 20.66 29.75] 40,50 52.89 166.94 82.64 | C | L] J 1
221170.91  3.63 | 8.16 14.51 | 22.68 32.65 | 44,44 58,05 | 73.47 90.70 %xm i ¢ “""Iﬁ{i
4ol 1.06 4.00 | $.00 16.00 ) 25.0C 36,00 | 49,00 64,00 { 81,00  C 2 2 | ¥
38|l 1,11 4,43 | 9.97 17.73|27.70 39.89 |54.29 70.91 |89.75 L R T S L
%17 1.23 4.9 |11.11 19.75 | 30.86 G&4.44 | 60.49 79,01 | C c (E)z (E) 2
341 1.38  5.50 |12.46 22.15 | 34,60 49.83 |67.82 88,58 A2 2
32|l 1.56 6.25 | 14,06 25.00|39.06 56.25|76.,56 €
30 1.78  7.11 | 16,00 28.44 | Lh.L4 64,00 | 87.11
28|| 2.04 8,16 | 18,37 32,65|51.02 73.47 | _C USE OF TABLE
26| 2,37 9,47 !21.30 37.87[59.17 85.21 Example:
24 2,78 11,111 25.00 44,44 | 69.44 Cc . Assume W = 40 ft. and € = 0.45 ft‘.
22|| 3.31 13.22129.75 52.89|82.64 Find Y for X = 8 ft.
20|l 4.00 16.00 {36.,00 64.00| C
18| 4.94 19.75 | 4h.44  79.01 Table shows ¥ - 16.00% of C,
16}/ 6.25 25.00)56.25 G or 0.16 X 0.45' = 0.072 ft.
14]| 8.16 32,65 | 73.47 -
12[[11.11 4444 | C
7
ARIZONA HIGHWAY DIPARTMENT  Rev.
PLANS DIVISICN 778
PARABOLIC CROWN
e »
FORMULA AND TABLE
- }
| Crawa P L.McD.,  6-41 Drawing No.

Traced 5,L.T. 7-67

Checked { J.P.C. ,Qp 5-88

Approved . o C-z .04 {
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Width

| 0' min. |

Height

N

) N

TYPE A DYKE

/ Width
! * I 10" win. ‘ =617
1' min. depth A g10%® " 41y SSIIOPQ*
and width S A Height »f Ope
-
1]
GENERAL NOTES
Bituminous or soil cement protectiosn
shall be applied to dyke surfaces as called
for on Plans.
*
TYPE M DYKE Dimensions of ditches and dykes, as
! shown on Plans, are width, depth or height
and leogth.
Grader Ditches and crown ditches °r
. dykes shall te constructed with a mini.um
grade to prevent excessive erosion. Ditch
outlets should be provided where pessible,
—— Ditch sections shown may be varied by
the Engineer.
l{-‘—-ﬁ”
Width GRADER DITCH
10" win.
CHANNEL
20' min. to
\f_/ toe of slope
oyt / > ARIZONA HIGHWAY DEPARTMENT Rev
(A Shoulders fin, rdwy. ;
. Wy PLANS DIVISION
N
Plans will indicate which , \ \ -
side of ditch the dyke is , J DITCHES AND DYKES
to be placed. lwidth! ’ !
TYPICAL DYKE INSTALLATION AT STRUCTURE
DITCH AND DYKE R Drawn G, 12-45 .
Place dykes at structures to Traced R.A.F., 10-67
create a water cushion. Checked J.P.0. 19%!7 5-&8 C....3 0'
Approved *
Engr. Plaos HAL i dseder 5-5d




9'.p" _ . 1/2" expansion joint.
1/2" expansion Flow A A.C. Pavement Preformed joint f111er;;7 Note: Depress
joint. Preformed I I ‘E ] 1:' H ‘“;r Y l Iv [ ] T I T T T T T : T T :
joint filler.— l - ’] b I ll [‘ RN Cod '—-1'-0”}' b /// 6:1 slope.
|- o —
| D [\1] o r——-—
N 2l - { £
r sl 1T A ST \ Subgrade
e ‘ i [m o tres \ shoulder
L | LLrr o o ) “
: J ___![_: i i ;
pa A & ~
o
Co_ [ 2'_0!! Il
— N ERERERE
CSINGLE INLET — Symn. about T
é ¢ for —
E 4'-0" min Double Inlet @
-I "2:‘ Fill slope

6 X 6-10/10 wire mesh
SECTION A-A

Finish grade

A.C,

6 X 6:10/10 wire mesh
cont, bottom & sides.

Note: When the outlet is used, the wire mesh shall extend
through the joint into the outlet in lieu of bending

into the key.

Subgrade
shoulder

4'-0" min,

6 X 6:10/10
wire mesh,

SPILLWAY SECTION

curb ends with

EMBANKMENT CURB J

RSN A S

Indicates inlet

Note: Where tock is

may be omitted.

Qutlet

/'ﬁ

encountered, the outlet

\4

Indicates spillway

Preferred guard rail
post location.

T

SECTION ON SPILLWAY ¢
DOUBLE INLET

GENERAL NOTES

Concrete for the spillway inlet,
spillway and outlet shall be Class A.
Concrete for the embankment curb
shall be as specified in the Specifications.

ARIZONA HICGHWAY DEPARTMENT

PLANS DIVISION

CONCRETS

SETLLUAY,

INLET & OUTLET.

EMBANK..:

T CURB

=
1-
9-
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A.C. P t - , 1
avemen 10" 10 A A |

r- -)1_6”

Embankment
Flow \ ‘ i~ A l //—curb
Spillway inlet

' _f—v——— GENERAL NOTES
] 1°- V anne— Use 1{2", 16 ga, corrugated

r—n r=a &r i
' | 1 __! LL.: 1/2" expan51on pPipe. " , " "
T -’-' " : joint., Preformed AVATRVAIITY . 2‘: }‘{' 4'-0" C.M.P. tank, 6
© £ = alv, wi - .M.P, nd angle
joint filler —#9 gal re 6" X 1'-0" C.M.P. stub and angl
ties double _ supports shall be shop fabricated
Dpreferred guard rail post wrapped and galvanized in accordance with
location; 1 or 2 way flow. AASHO M 36.
. o Warp inlet conc. D Round all exposed concrete
B WV 8 to meet elevation of ’ _ Anchor stakes corners, ' '
4 baré #8 bar 14" X 3 1/2" top of tank AR #6 bar 4' long at:iDnSee Detail for rock install-
’ ri 10 ¢ to ¢ -
Il PLAN-INLET P A © : Coupling bands for pipe 21"
yi4 quized with 3/8" hol 2-way flow DETAIL ANCHOR dia. and smaller may be 18 ga.
nu ole :
// * 5, symm. about
\§ } 5" X 3" X
z 5/16" £ galv.
l 4 required #4 bars, 1'-0" c to ¢ horiz. and
H " vert. Place 1 1/2" clear to inside »
k1 3/8 1"-4 l-' Tack weld of walls. Bend end wall vertical
3/8" bars 1'-0" into floor.
:T . 2|-0" /
e 3/167 DETAIL-ANGLE ¥ — i — ////
L]_ .9 3/4 1.D. | SUPPORTS FOR A {E‘L:‘——'a e A
i ! TRASH RACK b l ‘ - = *
DETAIL-TRASH RACK t . ’_6::_: H—t—— — i S
TO BE GALVANIZED A3 . -
- = o — N
™ = - T~ =
1 3! : 6" 1 in 6 batter ¥ | ~~ 2
{ ﬁ/ both sides ) - *6'-0" \\\ ~
TN 1/2'" expansion )
S _ joint., Preformed— . o
=3 - #3 bars cont. length joint filler 5'-6 3

14'-9" field bend; 1l-way
20'-6" field bend; 2-way OUTLET DETAIL
OUTLET-HEADWALL AND

CONCRETE APRON

6 X 6-10/10 mesh

24" X 4'-0" C.M,P.
tank -~ 16 ga.

*Yaries with fill slope
and pipe cover.

Class A concrete OQutlet ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION 92463
Jr5 48

.Varies with subgrade slope
and pavement Structure
thickness,

SPILLWAY INLET
C.M.P. DOWNDRAIN
OUTLET

£ X 6-10/10 wire
r.esh in apron

"i
!
i

——1'a3" Drawn L.0.M. & D Drawing do.
_._L Traced $.L.T. & R.A.F.
Checked J.P.O. D 5-68 C—4 02

Approved . ;
Engr. Plansuﬁiyua_m_ U

C.M.P. outlet on rock




C-2.027§Llopes e
C-2.01 Slopes - ‘ N .
, e
Embankment Height
9 5! 6' 7t 8" 9v 10' 11' 12' 13' 14' 15' 16' 17' 18&' 19' 20' 21' 22' 23! 24' 25! 26 27 28 29' 30' 31' 32!
ERl (D NS KD KON el A D N . — — T
1 3:! y ! /:‘\ | H | N L .
HG3HGEGer 2 | 4
L4 L P 53, H - f ] o . r
15" - — 1. T S i v o i
1 6!! _tj 2% -Bf)/"" ‘lf J/ﬂ \\3j 4'/5? J_ ,{ r | l ) i ) !-
17" sl I el P o ' IR ?
18" "@"b@ 20 | \22/ ‘ ' o ' | l
19" = (5en I ‘
20 [OEDHE I AN e i ,
21" N ; ' : : ] A —
+ LE - — - (s , :
ol D a0 R . A pri— — —
23" N1 o ; | (F '
24" OB HEH ) — | T €0 I |
25" i (e — .
- - T - T 62
26 @ @ @ I : r ! I N @ j ) !
T 7 W - ' . — A
2 EOHEA5T 1 T [ o) &5 ] ]
29 - ~ I I ! - £¥77 ~ ’ .
2 o] 6o 3 Ok vyl w
3 W) @ il . _ - ,, IS V7N
1 r'«G /HI"\J r [ _____ o N fé‘(}'\ J/\
330{ 7 ‘\\_J_ > e ‘70 :
340 @ {9 @f 1 § . =5
RN SN At W e B ! : 4 - D T —H0
..,E"’fi‘ ISTa BN RS . : i ; ! ! i 1 i ! b ! 72
C-2.03 Slopes 1
l : ! ®Thickness of pavement structure
Embankment Height : GENERAL NOTES
¢ 51 X <t g as 10! 11" 12! 13! FOI“ Cc-2.01 slope§‘w1’th emb. hei%ht
i over 24', L.= L for 24" emb. height from
13" 755\ table + 2.24(emb. heient = 2!4).
L P For C-2.02 slopas with emb. height
15" (23] over 32', L = L for 32' emb. height frouw
16" | Inlet table + 1.8{exb., height - 32).
m ‘ \QJL 1oon| 2e-gn For C-2.03 slopes with emb, height
18" - - @ Thickness— over 13', L = L for 13' emb. height from
19 , _TML(ZSL table + 1.8(emb. height - 13).
20"
a7 L
22" (26) | 7 Embankment
23|l a :
s r 27 height A ARIZONA HIGHWAY DEPARTMENT Rev
25 | | L 1 (28) —,;.,—.;,———Z—- : ~] PLANS DIVISION
STl * il -
20 ' ] Original ground line\‘—A
27" ! : P 4
26" , 1D CONCRETE SPILLWAY
29" -
sl
o , | LENGTH TABLE
3 1 1651 . ' :
3zt L 13y | Drawn D.G. __12-67 Drawing No.
33|| -~ . Traced D.G. 1-6b
tIAL - 732\ Checked J'P'O‘ w )"65
5" L 7 T __—\'/L—@ Approved ”‘ , 6'4‘03
16 Engr. Plans Ll dicte: 568 B !




€-2.02 Slopes

C-2.01 Slopes

ﬁ

(o]

11’

121

13'

14'

15'

Embankment Height

16' 17' 18" 19' 20' 21' 22' 23' 24' 25°'

26'

27' 28' 29'

31’

32'

12“
13"
14"
15|l
16”
17'!
18"
19”
20!'
21"
22"
23"
24'(
25"
26"
27”
28”
29"
ao"
31"
32'!
33!'
34"
35"
36"

o

5 oo

30

.

®

(48)

(2
&/

®

Lo
=)

SICER

®

®

®

®

(N
2/
%

FEN
H"’J

®

®

()
&

L
£

1§

5

1

C-2.03 Slopes

X

o

6' 7'

g' 9

Embankment Height

10!

1

12!

13

12"
13"
16"
15"
16"
17"
18"
19"
20"
21"
22"
23"
24"
25"
26"
27"
28“
29”
30"
3"
32"
33"
34"
35"
| 36"

S

@

l —r

@

®

IS
2/

18)

20

©

3G

®Thickness of pavement structure

O Thickness

Embankment
Height

Original ground line

Outlet

" GENERAL NOTES

For C-2.01 slopes with emb. height
over 24', L = L for 24' emb. height from
table + 2.24(emb. height - 24},

For €-~2.02 slopes with emb. height
over 32', L = L for 32' emb. height from
table + 1.8(emb. height - 32).

For C-2.03 slopes with emb. height
over 13', L = L for 13" emb. height from
table + 1.8(ewb. height - 13).

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

C.M.P. DOWNDRAIN
LENGTH TABLE

Drawn

J.W, & D.G. 2-67| Drawing No.
Traced R.A.F. 12-67
Checked J.P.O0. 0 5-48 C-4 04
Approved , .
Engr, Plans %ﬂdu.diu,[q 5-68

Rev
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Radii shown for single curbs are typical
curb height as shown on Plans.

throughout for respective type.

h

NOTE:

SINGLE CURB COMBINED CURD

| Roadway width & GUTTER . Width as shown on plans
1'-0"\ [‘ Roadway width Slope .01' per ft. (
2 1/2" [~ SOSRANPRSEREN ; IEAFEARORC: IE
o o ~T
**16" 2 1/2" 6".\ 2'-0" Sidewalk shall b le cour J]1 ~
1/4" R | L[= __[ idewa sha e single course Class A concrete,
-\.;:-‘:' | " ¥ sweat finished and jointed with & 1/4" deep jointing tool
1" RAES = B = 1/4" R\ |2 at centers approximately equal to the width of the sidewalk.
Bt + Sidewalk shall be sccred to a depth of 1" at intervals
" - -
l’ - R = ™~ IR AN ’f\r. CURB TERMINAL SECTION matching the joints in the adjacent curb.
pt Se i/ A IZ'b > t-/ Sidewalk shall be edged with a 1/4" radius edging tool.
1/2" batter 1/2" batter
TYPE A" : CONCRETE SIDEWALK

For 6" curb height or over

"
8 1/2| }_J Roadway width
8 1/2"5  Roadway width Driveway
"i‘ 7, ' width 1/4" R
1 LS i_* | J/ 1 2'-10 '-—Jf per Plans 1/4" Ex-
1/6" R R ! " \J:-* pansion
| | ‘1/4 R L_'__- joint. Pre-
> R L formed joint
Al M T L e filler.
ter—~ ZI/ZH batter OCenter joint required if SIDEWALK
TYDPE "E" driveway width over 20’ EXPANSION JOINT
8 172" ' DEPRESSED CURB FOR DRIVEWAY ENTRANCE GENERAL NOTES
"} , Roadway width 8 1/2 ? Roadway width . .
R s All curbs and gutters shall be single course,
N N l ; |2‘..10"__];k Class A concrete unlecs otherwise ncted on plans.
27~ AT T a : ALl curbs shall be trowel finished.
1/4" R : e |1M Ry All gutter flow lines shall be troweled to an
1'-9" R—i= - accurate grade for a width of 9".
A Curbs, or curb and gutter, shall have a 1/4"
oo _/ 1'-6" 1/2" batter A A joint extending all the way through the concrete
1/2" batter t ,:f gt locations matching the joints in adjacent P.C.C.
TYPE "F" Sidewalk A pavement; at approximalely 13' centers when adjacent
pavement is bitumincus and at tangent points in curb
Line as used Driveway \_ ) ' returns and at structures. Ihe joints may be open
on plans for 2 1/2" Roadway width . ! slab ' Q 3/4" Expansion or with redwood filler left in place.
face of curbd - on Lt gn t ; %ointé jPl;e-;
line, " 6 " - | 1 orue oin
bt Ry 2 14" R | | S : filler.
S 21 e -1T R £ : 4" R l: < 1 : ! DR * When curb and gutter is located with the road-
E - ¥ T o way section sloping away from the curb, the gutter
: - A ~ PLAN slope shall match the rcadway slope.
L] "
- /2" batter—/ z

ARJZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

SECTION A-A CURB, GUTTER,

OJoint is required between driveway

slab and adjacent sidewalk. SIDEWALK X DRIVEWAY

TYPE IIGII

~

- 4 1/2" -~
~ 1/2" R—,
A 1/4" R~
R)

1'-6" 1'-0"-4 1'-4"
trowel‘

Slope to

7

o e aar R fit crown
- S], e 1/8" pe H = " 1/4" R . '» ¥

e Biope AP o ki / £ IDEWALK AT DRIVEWAY DETATLS

4" N :;':'-'9-‘.?-,:‘_':"-_?-_‘ 43 5 5 ’ ' Drawn 1 0.K. 2.1935 | Drawing No.
1/2" batter Traced | RLALE, b=%-07
VALLEY GUTTER TYPE "H" :he-"-*edd ”l'?'o' ¥e 548 C-5.0l
pprO‘:e Ar . N
Engr. Plans byl plleseq5-64

P A




NOTE: Shaded
area to be
constructed
& measured as

1/4" joint.

valley gutter. —§ed. C-5.01 (Typ.) A= Overall curb and Burrer o ad
Area(sq.ft.) /4" = Drop from p01nF controlled by grade to
=11 £t outside edge of gutter.
n- : F = Total crown from ¢ elev. to gutter grade.
a = Distance from § to inside edge of gutter.
b = Distance from outside edge of gutter to
oy point controlled by grade.
Curb f'Type -']’fl}'r:tétd. 7 02 e = Drop from § to inside edge of gutter. Joint

Gutter

Gutter grade

5 N
{ 1 4
Curb" [Gutter
TYPICAL CONCRETE ALLEY OR

<

ENorma 1 crown

Valley gutter—j

[}
=)
| gejl I DRIVEWAY CONSTRUCTION
TYPICAL VALLEY GUTTER CONSTRUCTION 1% °°?:, |
AT STREET INTERSECTION OR ALLEY |'3 § _:.| |
153 31 I
—_— I 2 3 | , M
' 1/4 Line I I 1/4 Line 0 '
‘v ] | z
—— e N | r - 1/4 F Q
Normal crown - Straight grade when | : =
. Normal crown GENERAL NOTES
\ \jalley gutter is used. ! i 8 To determine the value of F,
I S B S U W see roadway tvpical section.
- Center ! A For Curb and Gutter detaiis,
;L— ______ ? —————— I'i’—‘ ] 1/8 e see Std. C-5.01.
. ‘ I
_ 4 ——————— ?— ______ i —%A .J_m ‘-1 12 e
______ b JL/- - 7/8 e
! 1/4 a-+—— ! .

z 7/8 4
| |
.L~__g._~JL :/ 1/4 b—@i_ﬂ N 12 4

]
N
TS W S — |~f-1/8 d
I S— A i— Gutter grade

?_ “I
f
I
-3
|
)
i
b —~¢
9
l\)
{
-
SECTION A-A

Gutter grade

"“—-?G‘ﬁ- —b— : Grade =
i " IL. f . 3-1/2% max.
ine

Single curb and combined FORMULA FOR QUARTER POINTS

curb and gutter will be S = Sum of intersecting pavement widths, {(Distance between ARIZONA HIGHWAY DEPARTMENT Rev
measured along the back gutter grade lines.) PLANS DIVISION

of the curb. D = Drop from center of intersection t ter of t ,

where S = 0' to 90', OPCinO.Uo e CURB & GUTTER
CURB & GU " S = 91' to 100', P =0.18
A g;ECRU;‘[\Ifﬁ:UREMENT " s - 101 to 110, p = 0.19 MEASLIREMENT &/_‘STREET
" 5= 111" to 136", P =0,20 INTERSECTION GRADES

PD = Drop from center of intersection to quarter point. Drawvn 0.K. & W.M.D Drawing N
« K. LU, rawing No.
Traced R.A.F. 9-16-66
STREET INTERSECTION GRADES Chectod N Seh

C-5.02

Approved

— ) L Engr. Plans ng&;




i
'P/-Property line

=
-] i "
Min.
R/W Line :-‘—5 "
100' Desirable min. T
W &“’g K]
4%
& v
B o
‘ &
TYPE "A" TYPE "A"
| L
- ' 100' Desirable min. °
E— TYPE 'B" J @
—\ I B TYPE nen ‘ '_I 3
3
| W | A \ 4
1.5 x L '
\
R/W Line T =T
20' Min.
' Industrial Set Back ng; - - T : =
| | &
RURAL DEVELOPMENTS- l
Res, - 20' Max.
Coml. - 30' Max.
N . . .
10 M‘m,——i .._10—33“—'—1 - 15" Min
20' Desirable 40! Desirable
| ‘ | — (o] e
R. 5' Min. y)
10' Des.
. _ R/W Line
Sy 1 30" Max.

Radii as noted
on the plans

—— m— — i —— w— — —

e s

= +

]

10' Min.

20' Desirable

15' Min.
40' Desirable

* 30: Max, - One Way, Commercial
40' Max, - Two Way, Commercial

Note: See Std, €-5.01
for Depresscd
Curb Details

URBAN DEVELOPMENTS

GENERAL NOTES

....... W=10"' Minimum & 40' Maximum,
Plans notation will be W x L, Surface Material, Type & Standard.
Example: 16' x 30' A.C.T.O. Type "A" Standard C-6.01.

Paved Turnouts:

Base material shall be the same as that shown for main
roadway, unless otherwise noted.

Excavation or Embankment for turnouts shall be included 1n
quantities for main roadway.

indicated a&s minimum shall be avoided

Dimensions
e indicated as desirable

wherever possible in favor of thos

ressed curbs shall be located

Curbed driveways and dep
gineer.

as noted on Plans or as directed bv the En

All radii shown are to back of curb.

Set-Back Line for

R/W Line

]

10"

Shoulder Line—ﬂ
Roadway |

4 12 1/2 % Hax:__g_ffi--“—

g
|
i
|
|

12 : %
- /2% inm:

TYPICAL SECTION AT RURAL DRIVEWAY ENTRANCE
See Std. C-5.01 for Depressed Curb Details

roadside indus::;ii7

ARIZONA HIGHWAY DEPARTMENT Rev

TURNOUT
g
WAY TAYOUT

T T AT T OY N NT
L2 1 v 42 4NN

DRIV

Drawn L. 0. Mce 2-a4 | Drawing No.
Traced |R.AF. ll-lc-=b '

Checamodl J.0.Q. §9 543

APPI'O\'U - ) ’ CusoOI
Engr. Plar- /‘//L{’AJ‘WS.G& )
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DETOUR "A' ENTRANCE (Left turn) DETCUR 'B" P
B 4
3 534.35" =
[s] <
o .
oY o —
° 2 B - Gurve No.1T z
80 - —~ Nl A = 7 —
a 2| curve Mol o ~ p = 3° e
+ = 49 o . 6.88' .
o [Ta} Ta o T 11 . o
Q qbop=3 > ¢ %
o 3] T = 66 69 - Taﬂ%e'“n o A = >
o 30 [ secti? ﬁ‘
o { 2 ‘nﬂ“j:”“—"-#_”__;___—h—
w — e . S o
Entrance taper ‘ Full width 1@//
— e b—————— T T —— e o —— e o e gl T e e
P 2
Entrance taper ,
®
5 3° -
° S Control 1ine
g + CUrVe NO I EZ X '? Py
. o goe 5 Curve No.11 = |- DETOUR " 4__
. = = o *
:g (&) T = 100 08 + 3 - go s NOTE: Dimensiens - angular and distance - used on drawing
S Al . w T - 150 ' + above are exemplarv., 70 m.p.h. design speed was
x 3] - .31 © used. Refer to table for basic design information.
a,
. ' .
o 267.18 e &
ot =¥ : ' 28"
? DETOUR '"B' ENTRANCE (Right turn) Width 24" or 28

S]UF@ oY sunar

’-.
T a Sﬁ
Base & hit. miv <as “‘}31‘:\(—’1‘ ~

GENERAL NOTES S ‘S‘Nn
SPECTIAL DETOUR SECTION Do o7

Detour "A" entrance shall be used where approaching vehicle must turn

lett. Detour "B" shall be used where approaching vehicle must turn right, C d Ent 2 B
. Detour from a horizontal curve: On the inside of the curve the detour Tangent urve . prrance A, Horizontil Corvature
take off shall be a curve, see table. On the outside a tangent take off shall Roadway Roadway Dgszg; Max. Horizonta! Curvature
be used. A vertical curve may be required to effect a smooth grade change. Eat ol Eatr. T l Exist Detour Detour pee Curve No. 1 ] Cirve No. 11
" Thetdesign speed shall be comparable between vertical and horizontal ;O:i;:’ nDe;'Lzlxpe H;)riz- HAY Take -.;u Take 'DVT Sup:ere].ev . - n S‘:uer;‘;m .
aligonment. : S f . ! . ) ) 2 Srelevs g ."'-" 7,:‘:,_1
The entrance design speed of a detour shall not be less than the normal | Spes eei___in%k: C“éve Oflzgurvc 0;5381.1{“2 gg gu ] 8;.5& J%“?—U‘“"j—.'f“ !
posted speed of the existing roadway. The design speed for the remainder of 29 25 by & 3930 50 BTN Tt | 20 ‘ .:'a-'é'/:’:'%
the detour may be 20 m.p.h. less than the normal posted speed. 2. . 3o 20 20 o 40 6o 'Ol:'l/ft. T .["."/;'—l
Any intermediate detour entrance may be designed on the basis of normal 20 Ao —-30 o 20 eh mu '01;./4h" ‘}‘”:;I\‘_FT/,,_' !
pOS;&Ecii S;f)ecd less 20 m.p.h. where visible construction activity has slowed gg 180 go ZO 70 l i = - ==
tra ¢ for the preceding 1/4 mile. - o O e i L
The minimum width o? the detour shall be 28' for existing roadwavs 34' or 60 70 8‘0 ARIZONA HIGHWAY DEPARTMENT ,_39“;
vidar and a2 minimum af 244% Sae oroer 3 4 4 m.T . .. yi 8 9 PLANS DIV ISION -~ 20l
inimum of 24' for existing roadways less lhan 34' in widch. v v @
The entrance taper for Detour "A" shall be extanded until full detour g 2 =
width is attained. For Detour "B" the entrance taper shall be extended until -«\E.T{—\ T LT :._\M_ATH—.
A minimum of 14" {s attained beyond the edge of existing roadwav. torsl UL’H MR o WA A
Any deviation from this standard must be approved by the Plans Engineer ' HL—\F“ T 2k T™r LT W
and Traffic Engineer and the Engineer shall submit the alignment and profile Lol gl L
of the proposed change for their review. Drawa 3. v, 0. 1250 Drawing ~Ne. !
Traced | R.AFE,  12-h% i
Chec ke J.P,.Q, ﬁ'ﬂj‘t’.ﬁ" C- 6‘02 :
Approved P :
Enpr. Planst ¥l v j1,5 05 i




§ indicates sawed contraction joint
C indicates contraction control joint

CN indicates construction joint

LL indicates Longitudinal joint,.

See Std. C-7.02

—1/4" + hot poured
bituminous material
P.C.C. and sand filler
pavewment

ﬁ:.Bituminousﬁﬁavé@énfff1&"

jrBridge approach slab

f.Bitumiqous pavement

uLh %

S AT

and bottom;

DI W N
NOONN

12}

A SRR N\
NN M\, ‘§\§§\\\\
N \%\\QE‘

\\3

"
>
Q

=13

10'

‘Bituminous’ ' o 60" max.t

spaced per plan:

d . xS 7ES,
16" spikes top /li:llBase course
T

imber filler.
Depth as required.

Stagger joints

as shown

SECTION

N -
' et o)
sy ,—1___,q

169 spikes 9—'1-’ 2! Max. |
PLAN

L Typical joint sequence

t/2

1.
L—#B bars, 1'-6" ¢ to ¢

@Indicates P.C.C, thickness

CONSTRUCTION JOINT
To be used at end of pour

PLAN

See General Notes

2 1/2" X 12ga.
sheet metal strip
formed as shown.

‘-1 e—1/4"" max.

2Il

1/20 = t=

——+3/32" R

INSERT TYPE
CONTROL JOINT

Hot poured
Std. joint seal

3/16" max, X 2" saw
cut filled as shown

TRANSVERSE EXPANSION JOINT AT
BRIDGE APPROACH SLAB

LaX.
1/8"

Flastic tube or
upholstery cord. GENERAL NOTES

All transverse joints shall be in line
with joints in adjacent slabs.

At intersection of side roads cr streets,
joints shall be placed tc give the intersec-
tion a symmetrical appearance while cenforming
to the cross section of the intersecting rcad
or street,

Timbers used in transverse expansion joint
shall be rough redwood and conform to commercial

grade.
SAWED TYPE
CONTROL JOINT
ARIZONA HIGHWAY DEPARTMENT Rev

L PLATNS DIVISION
PORTLAND CEVENT
CONCRETE PAVEMENT

. TRANSVERSE JCINTS
Drawn L.0.M. Drawing No.

Traced {R.AF, 12-66

Checked|J.P.O. §0 5-68 —
Appreved C T'OI

Engr. Plans Mf'é
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rPA

F 7 - 12"

/——-Concrete curb & gutter

ol 12" -

Longitudinal Joint
Type "B" or "F"

K Existing concrete

N
»

BN ST AT SRR Y '..‘..._‘:.--"_‘-_.-.‘_’-,..- .‘_.f.'.',ﬁ',‘ﬂ . 3
ILNRAAREY § SR AT i{-“.'l'| o e e - e A g v~

| Longitudinal Joint Type ''G"
o ~Longitudinal Joints Type "E" or "F" 113" 78 Concrete
{See General Notes) max. v curb & gutter
_L_ ' I\ 1 1 A L A L 2 L ] A i '] L ' i L g L L 1 1 1 1 1 1 'R A i 1 i g /
¥ Tr 1 T ‘_l T T 1 Ll T 1 T Ll Li T L T LR ] 1 11 T T T T T T L4 ) 0
[ Y .
- #l: X 27-0" bars l Transverse » =
>4 2'-6" ¢ to ¢ max. joint Z 3 - =
1 § lengitudinal joint Type H" Longitudinal
Y L s e - Joint Type "G"
4 Existing concrete <4 g hé é
o
L_————l/L ——————————— 1/1—-—.—.———.——_...-] H\
I—DA Hot poured
Std. joint Plastic tube or
PLAN seal. upholstery cord
3/16" max. X 2" saw
cut filled as shown
1/4" radii 16"
" T e C o ‘ . a -
. . . . .. . L. . . L R B ]
> \ v - ‘ < #4 X 2'-0" bars X > '.'_X“
. . . IR . N 3 .
. /_— | R RS . a "
- - ——3 - e - R
. . .. -l -} .
Ce - . - Ce A daf. ! oo . LI
S ] I A cﬁapi::i’lf’ L., v e,
L Y

JOINT TYPE "F"
Hot poured Std.

1/4" expansion
coint . .
Joint seal joint. Preformed
joint filler

JOINT TYPE "E" Note:
"e" {ndicates

pavement thickness

1/4" radii —; 0 1/4" radii—\
SO A T WA —
X PR _" i A . S 1/4“_‘.;_— Y : -
. . . A . - .1 )
Curb & LT M . . X . . s .
. <. . .. ] .
gUttEI-—""/‘—’ - A . .-e"‘\.Jr—-Pavement X‘ . 4 Ig . a4 4 N \
R IR, L ) .
v N A : “ v E - .
— . .
B . . B -

JOINT TYPE "G" JOINT TYPE "H"

LONGITUDINAL JOINT DETAILS

[ u
#4 X 2'-0" bars with
approved chairs or bars
may be machine placed

SECTION A-A

\-Longitudinal
Joint Type "'H"

GENERAL NOTES

All bars used in joints shall be deformed.
They shall be held securely in place, parallel
to the subgrade and perpendicular to roadway
centerline.

.All formed longitudinal joints shall be
finished with an edging tool not less than
1'-0" wide and 1'-6" long,

In slip form type pavement construction,
Longitudinal Joint Type "F" shall be used. In
fixed form type construction either Longitudinal
Joint Type "E or "F'" may be used. :

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

FORTLAND CEMENT
CONCRETE PAVEMENT
LONGITUDINAL JOINTS

Drawn C.K. Drawing No.
Traced |R.AF, 12-606
Checked} J.P.O. _300 5-48 C"'?OZ

gt?gﬁ'r OP\I:ndsL.’/&/M‘L‘L,I 5468
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SRS iy
Coliiiiiiiiiiioi SN
Ll
/7“ T\
. ClL.. .  Jrl S ot g kS SN
‘1 ..... U T A INTNE A o ""l’;
BRI - el
L . [ TIR
'::::g’: e Bl
ki a Sal
|2 Sl R
|ff;§;§g ! @[
- B -y -
N )
I:Z,., g N gli_
s .5 o™
l']'.i.':: .... do ERUEE
b
I

N
PLAN
Wet thoroughly
= Varies and paint with
* #6 bars 2' min.
P A e e e — e [ V 'l y S
- s J . o/ '..‘ t - ' >
el e e
. - .'.. L 4

Existing
pavement

4 D
Existing ; LY S 1N o
pavement I-/ _.

-l
Concret e

Manhole Type No. 1;
Std, €-18,01 —

Manhole type No. 2
or 3; Std. C-18.01

SECTION

PAVEMENT CUT REPLACEMENT FOR MANHOLE

Width of cut varies

Le d
I "[ grout.
IR I BN I ) S
.II‘-."‘:..-“_",_ :tm -.-' P s, N . v '%-ﬁ
S TR L L AR RS CIPRTEN ALY
. . & -
Existing L AP e
pavement y N—Concrete
¥ —
1'-0'" Trench
CUT IN CONCRETE PAVEMENT
Width of cut varies Same surface as
exist. pavement
N Unless otherwise
i / noted.
T T — g - —— —
-
L PR - ) N .'....:.___- ________
Existing - _‘v_ - 51\:0 - v
pavement - » . . .4 -y ~~Concrete
1'-0_'_" Trench l

min. Width

CUT IN BITUMINOUS PAVEMENT

GENERAIL NOTES
All concrete shall be Class A.

Wet thoroughly
and paint with

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

PAVEMENT CUT
REPLACEMENT

t Drawnp

12-5-66

o
Traced | R
J

Checked
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4"

| .

Nose paving. See De- -
’——tail #1, Std. C-8.02. <
.cj.‘ m——— Constr. Q‘j J Ty =
o S }? ] 150" min. oL | ._‘}
— ‘ - 4 * S :‘
= f = 2" Réb 60 ] T T Tfer]
ol — ——— o T = :
| i ) &ezzz 777777 '
o Type ‘F" Single Curb
T ypP g
o | z 171.61° Sonstr. ¢ pl r\aamp 4 see Std. C-5.01
300 N 8' win. |
| 292 41! , <

D (Se
Deceleration Lane ‘ (See

Table)

b

Case II to be used only under special conditions

which necessitate ramp curvature ahead of nose.

22" min. (Diamond)

24' min, (Loop)
Finishing Course

2!

T

S12!

015 /ft. or Super __,

— Alignment and

profile grade
control.

Base course and paving shall
be as shown on the Plans,

SECTION A-A

N

CASE II - PARALLEL DECELERATION

R (Feet) Min., D (Feet)
Less than 250' 275"
250" - 450 200"
4507 - 1000 100"
Over 1000' 60!

GENERAL NOTES
Ramp take off from main curved
roadway should provide equivalen!
minimum deceleration control distances.
Shaded areas indicate differcntial
shoulder delineation.
See Pavement Marking Standavds for
stripe details,

o -
l ol o 2
0 y,
CASE I - DIRECT ANGULAR EXIT 5, e
"y
§g
- Nose pa'ving. See De- -
- [—tail #1, Std. C-8.02. =}
1 b= 1 i gy S—
o=
.{ #§"‘ o Constr, (L—; —— }Z ! —l {k'
- :c: i i 150" win. ;‘ :C: -4:7
o~ t e — —
S TINE : N N e = teETH
——] ;} . 2 L ! i - Z Constr, ¢ = ’5’ x ;’ ol L ‘ -
‘ L\[ S 17 : ) /‘//// / ©
— > 172,03 . , S oA S
,_.J\rim'__—,.l MXJ 8 min.J 300' + D (See J\rTable) 3 ; 7 e /—Type 'F" Single Curb
. o 2 see Std. C-5.01
: Deceleration Lane “p

*Radius shown is to back of curb,

ARIZONA HIGHWAY DEPARTMENT

PLANS DIVISION

Rev

TYPICAL EXIT RAMP
TERMINALS

“Drawn C.B. 3-60 Drawing No.
Traced S.L.T. 8-67

Checked | J.P.0. 9D 5-68 C-8.01
Approved *
Engr, Plans 1, ££8




Z3.7
Nose paving o
See Detail #. 0
\ — T -
~ - D
\ — {( Constr. Q_‘—? = 4
150 Min, \ — Z | 1 ) LSt
1 it —— B S —d
- {_Constr. G S
—=r1' R¥ P ] l '-f' 1 {
14") Constr. G,:_,"'i /‘l :03 "‘2 :n .2
e g
50:1 Taper
=
Type "F'" Single Curb o
see Std. C-5.01 1371' Aecceleration lLane 100"

1" deep lateral scores shall
coincide with curb joints.

*Radius shown is to back of curb,

Type '"F" Single Curb
see S5td, C-5.01

KT'Class A concrete

/

.

\“1“ deep longitudinal score
in sections averaging over

::‘: 15' width. 0
i A R . width
B PLAN 8 1 ,2..*1 rﬁyw_
£ o

t t f-3 Class A conc., .

PSS 7T f,.

A.B,

A /"\D'm'
1/4" Expansion joint.

Preformed joint filler.

SECTION B-B

SECTION C-C

NOTE: All joints and scores shall be edged with

a 1/4'" radius tool.

Extend nose paving to a 20' max. width or
30' in length measured from the nose, dut
in no case shall the paving extend beyond
curb end,

DETAIL #1 - NOSE PAVING

GENERAL NOTES
The S50:1 taper and corresponding offsets shall
also apply when the main roadway has curvature or
combined tangent and curvature.
Shaded areas indicate differential shoulder de-
lineation.
See Pavement Marking Standards for stripe details.

22' Min. (Diamond)
24' Min, {(Loop)

l[___‘

Finishing Course

2! 12! ;

~ hhs

[_"Alignment and profgzgx\\\\\

grade control.

SECTION A-A

Base course and paving shall
be as shown on the plans.

ARIZONA HIGHWAY DZPARTMENT

Re-

PLANS DIVISTION
TTRATTUT Y

TYPICAL =NTR
RAMP TE=LI

Wl

NAL

H'\ F"E‘! :

|
|
-
{

Drawing No.

- C-8.02




l Post spacing 6'-3" max. N
o Use approach
’4.‘1 FH treatment. —
3 ‘-ﬁ e — -
f - —_—
Lap Plates with exposed edge \—Finished shoulder line GENERAL NOTES
Traffic away from approaching traffic. Posts and blocks shall be nominal 8" X 8" rough,
PLAN pressure treated and unpainted. Holes ghall be bored
before treatment,
All guard rail plate, fittings, hardware, etc.
shall be galvanized.
Provide std. hole See Detail No. 2
wail No. ’[m all plates
e ¥ B
g ——F —— e -I
11/ | o~
: ] ; - ll /
Finished || 6'-3" e 6'-3' Y — 1
LR | -
shoulder | r{ : | ) ﬁ p |
[ 1 | Nt
L4 L Ld N
FACE ELEVATION SIDE ELEVATION 1'-17
60¢ Spikes L L
2 ea. block : =T
Min. 12 ga. plate ‘min. - i
ga- P —\ { e Lo
Square or hex head RS ¥ i J
\ H 5/8" machine bolt—~ e c Lo
== \ E Installation of CGuard
r 11 1F -
| @‘—’!L‘ 1 :551/14 )g 3 s BT > Rail in embankment
€ —:‘?::_i#::} washer © ga. IO curb sections.
%dl—-— - 'I i Cut washer \ ~ 3.;
_=_—_=_-_‘=—_‘?.Tﬂ _ —1 ;‘ - -
5/8" X 1 1/4" / ARIZONA HIGHWAY DEPARTMENT Rev
button head / :P_‘ FLANS DIVISION .
splice bolts / .
8" X Bll x 1!_2” -t —
brock —— -/ GUARD RAIL-STEEL
B al 3
LFinished shoulder grade /\—Finished- SI NGLE E ACE DEI AI LS
STANDARD TERLLNAL | shoulder line
SECTION — Drawn D.G. » Drawing No.
. Traced S.L.T. 6-67 ’
DETAIL NO. 1 DETAIL NO. 2 Checked " P.0. JY 5 C-10.0l
Approved *
Engr, Plans”,ézrgij‘& 5-60 |




1" 84. or hex.

Post length head mach. bolt,

as required -——\\

nut and washers

Fin, grade

B B
A A

- X1/ 2 @q\ %
SPENS | FEEIEREE 8" long

RS R A bz e
SRR —i:;—? ] SECTION A-A
\\“——5/8” bolt size self drilling anchors

ELEVATICN

a1

©
Ih@

DETAIL NO. 1-GUARD RAIL POST INSTALLATION ON STRUCTURES

- .1 r_3ll min. \GOd spikes 2 pex block
—
’ . R 8!: X 8” X 1'-2"

SN )
o bl
! \§§‘ }1 ock
o
K -g anlndedaslls alondindys Syl 1 3/4" X 3" washer,
— 8 ga. 1 each side.
P
El U
2 |0 5/8" sq. or hex. head mach.
- ._? N bolt or 5/8" @ rod threaded
B R both ends. (See General Notes)
=
I
; f\J ! 1 J\ ; \\
L ) = é I i i v _t
Iy i i o] ! ! ] j’
s Ll ol *] l_‘__'\ - B .{‘
| R | e 3 3 ~ [
| . E =D 1
z )
o o o~ 1 !
1 Tk v o ] | *Where guard rail crosses curb return at
o™ 3 ;:8 i I raised median terminus, vertical tran-
* * i i
L__m L4

sition shall be accomplished in 12'-6"
horizontally. Ream rail bolt holes as
required.

DETAIL NO. 2 - MEDIAN BARRIER

Fier or . Fr—5/8" mach. bolt & cut wash- 3"

aButmeqt N _,:P;fL*EEEL/ er. Length determined by "‘BV‘ , l_ S— .“ﬁw —

’ ) _ﬁ\igi'd" 1 total bleock thickness and R j;llf L z-fuf_;
X f“““——“j .

7

PN

Block thickness
as requirved.
SECTION

4},:f:i: / '”\> self driiling anchor,
7o R
R

carriage bolt, Use 2 - .
1 3/4" X 3", 8 ga. washers, |.". .
= one of which shall be

-8 X 8" X 1'-2" recessed 1" into back of P
1 block. block. '-iji. ce e

- = ; ==X : .
4] I 4 L
m:’ g\—s/e," X 8§ 1/2" button head Zf.:';')“*‘ R Z

ELEVATION

DETAIL NO, 3 - ATTACHMENT OF GUARD RAIL TO PIERS

10 ga. std, guard rail
plate., Galv, after
fabrication.

required ———--3

PLAN

DETAIL NO.

GENERAL NOTES
For other applicable guard rail details,

see Std, C-10.01.

Bolt ends shall not project more than
1 1/2" bevond face of block, T1f adjustment
shortening is required, threads shall be
left in functional cendition.

5/8" bolt size self drilling anchors
shall have a min. 1500# pull out strength
in 2500 p.s.i. concrete in accordance
with manufacturer 's specifications.

29/32" x 1 1/8"

1'- 1/2¢ slott8d7

N N

3

3/16" —

"R on P [

1
// \\\ i
I
1 3/16" o
A

v

ELEVATION C-C SECTION B-B

4 - SPECIAL TERMINAL SECTION

PLANS DIVISION

ARIZONA HIGHWAY DEPARTMENT Rev

GUARD RAIL -

MISCELLANEOUS DETAILS

STEEL

- Drawn

D,G. 5=-67 Drawing No.
Traced S.L.T. 9-67
Checked J.P.0. D 568 -
Approved (: l().()ia
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Standard terminal section

6"'3”

F

4 r

]

I

X Shoulder 1ine§
Detail A; F = 75’ (Use Table I) Detail B; F = 100' (Use Table II)
Note: F = 100' min. where pavement
- Traffic structure slope width exceeds 12°', ©
6' desirable minimum
GENERAL NOTES
When the value of W andfor F is different
than values shown in the tables, use the formula
to compute applicable Y vatiues.
vhere necessary, dimension F may be in-
creased to provide tetter alignment and grade.
TABLE I TABLE 1T
Y (Feet) Y (Feet)
X ou X Ou
3'-0" | &4'-g" 5'-0" 1Lh'-0" 5'-p" 6'-o" 7'-g"t g'-0" 9'-0" 100"
12'-6" | 0.08 0.11 0.14 0.17 12'-6" 0.08 0.09 0.11 0.12 0.14 0,16
25'-0" | 0.33 0.44 0.55 0.67 | 25'-o" 0.31] 0.37 0.44 0.50 0.56 0.62
37'-6" | 0.75 1.00 1.25 1.350 37'-6" 0.70 0.84 0.99 1.13 1.27 1.41
50'-0" 1.33 1.78 2.22 2.67 50'-0" 1.25 1,50 1.75 2.00 2.25 2.50
62'-6" 2.08 2.78 3.42 4.11 62'-6" 1.90 2.28 2.66 3.01 3.42 3.91
75'-0" 3.00 4,00 5.00 6.00 75'-0" | 2.81 3.39 3.94 4,50 5.06 5.62
87'-6" 3.81 4,57 5.34 5.10 6.86 7.66
100'-0" 5,00 6,00 7.00 8.00 9.00 10.00
Y = (W)X2/F? = Offset from shoulder line to guard rail.
W = Distance between shoulder line and desired location of ARIZONA HIGHWAY DEPARTMENT Rev
end of guard rail. e A are T s T
F = Length ot flared guard rail. PLARS DIVISION

X = Distance from beginning of parabolic tlare.

indicates the preferred value, GLTARD RA_IL —STEEL
APPROACH END TREATMENT

Drawrn D.G. Drawing No.
Traced D.G. 4-3-67

Checked J.P.0. MY 5-48 -
Approved if / - (: l()'()zs
Eror. PIanskﬁ{= L-CR




Detail B L Varies ~, F as specified. See Std. C-10.03.
é_ 50" min.
Smi.
B B A (r 'L_)ﬂnnan A_n_ np 8 B 8

S i

~——Paved shoul der-—jl

'll" LI

& 2-WAY TRAFFIC—»

As noted on Plans Varies F

as specified., See Std. C-10.03

- ! U bl O -—te

50" min.
Detail B
3
-\ g

-
RLRHJ‘%

Detail A}
~
A B H [ B ] A H R

Paved shou]der——?_

e

A B A

o 1-waY TRAFFIC

2|-0|? -;
\)' 10" X 10"
post &
>—1 / blOCk o

rarelre

2'——Standard terminal section

N Guard rail end shoe
nliiig}; and connection tolt

See Detail C and
General Notas.

DETAIL A

t Guard rail Begin 6'-3"

splice ~ post spacing

';;‘;'*;ﬁ.

2
Y
o
Nz
| S,
'-_—-‘

1

]
’
'.

DETAIL B

GENERAL NOTES

Where necessary, dimension F may be
increased to prov1de better alisrnsert and
grade,

Connect end shoe tc dado with 7/8"
high strensth bolts set in internallwy
threaded tubular expansion anchors havin.
an externally slit cxpansion e¢lemeant and
a single cone expander. Tensiie proof
test load in 2500 p.s.i. concrete sha'l
be 6500 1bs.

The guard rail end shoe shall be
galvanized after fabrication in accordance
with A.S.T.M, specification A123.

For other construction details of
guard rail attachment to tridge, see Pilans.

3 29/32" X 3" slots
F‘"‘. . : -~ '
e R A e S|

: \ ) ﬁ*‘f -1 3

I i S i

1¢ za. steel-» —3/’” N2 12T oslot

s o

'

l‘-“lll ]'
fr,—————

o - _41
I [ e ['amen. T
- “ﬂ<:
FOL < | =
2|' a” 4” IA;‘H a;ll 3“
— o r.-—b?'—-.- g —— -

DETAIL C
l
ARIZONA HIGHWAY DEPARIMENT ;R?}

PLANS DIVISION i el
GUA=D nall-TT=EL
DETAIL AT
3xXT0ZE J-FROACHRES

Drawn D.C. 11-27-68 _J Prawin.: No,.
Traced D.C. 1”’«4-6“

Checked J.P jfzﬁ 265 C '004
Approved
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A1 Paat Srnarinc
~ r (=3

swesL *PalTilll

‘ A F = 250!
50' Min. X
Bridge with L///Lf 1
safety curbﬂ Curh Li «-fraffic
- 1{’2"1 9 J | _ ur ine—p
RIS & il T ) s S
B =g 1t Shoulder line e
Bridge dado 2
Median Q; _‘ .
& CASE NO, 1 BRIDGE WIDTH LESS THAN ROADWAY WIDTH Standard terminal section
GENERAL NOTES
When the value of W and/or F ic
different than values shown in the
Traffic . table, use the formula to compute appli-
- .
. Same as Case No. 1 o Same alignment as Case No. 1 cable Y values.
o—rafiic ' N ] _ For construction details of guard
PR S g_Shoulder line W 1 ! Shoulder line rail attachment to bridge, see Std.
e RN B ¥cedvor Ha'-B"H g H v H_ - _ Ho H H Hs'-a"g‘ C-10.04 and Plans,
. . e Where necesszary, dimension F may
Bridge without Typ. o Typ. ; . .
safety curb ‘ be increased to provide better align-
NOTE: For guard rail post ment and grade.
installation on structures,
see Std. C-10.02
®CASE NO. 2 BRIDGE WIDTH EQUALS ROADWAY WIDTH ®CASE NO. 3 BOX CULVERT
® One way roadway shown. For two way
roadway, use symm. guard rail flare
Y(Feet) and fixed-dado attachment at trailing,
X W end of bridge. .
26" 30! 34" 38! 42! '
12'-6" .065 .075 .085 -095 »105
25'-0" ,260 . 300 <340 .38 42
37'-6" .585 .675 .765 .86 .95
50'-0" 1,040 1.200 1.360 1.52 1.68 2
62'-6" 1.625 1.875 2,125 2.38 2.63 Formula: Y = (W) % \
757-0" 2,340 2.700 3.060 3.42 3.78 F -
1 n .
87"6” 3.185 3.675 4.165 4,66 5.15 W = Distance between curb line extended (Case No. 1),
100°-0 4,16 4.80C 5,440 6.08 6.72 or shoulder line (Case Nos. 2 & 3), and median
112'-6" 5.265 6.075 6.885 7.70 8.51 center line.
125:"0" 6.500 7.500 8.50C 9.50 10,50 F = Length of flared portion of guard rail. , y . .
(137 -6" | 7.865 9.075 10.285 11.50 12,71 X = Distance from beginning of parabolic flare to ARIZONA HIGHWAY DEPARTMENT Rev
1501-0" 9.360 10,800 12,240 13,68 15.12 any 12'-6" multiple of parabolic flare. PLANS DIVIS1ON .
162:'6:' 10.985 12.675 14,365 16.06 L7.75 Y = Offset from curb line or shoulder line to face
175'-0" 12.740 14,700 16,660 18.62 20.58 of guard rail.
187'-6" t 14,625 16.875 19,125 21,38 23.63 GUARD RAIL"STEEL
200'-0" 16,640 12,200 21.760 24,32 1 16,86
212'-6" 18,785 21,675 24,565 27,46 30,35 FLARE TO N[EDIAN l
225'-0" 21,060 24,300 27,540 30.73 SA.02 i . i
237'-6" 23,465 27.075 30.685 34,28 | 57.38 ] Drawn D.G. Drawing No. |
250'-0" 26.00 30.00 34,00 38.0u 22,00 | Traced S.L.T. 9-67 |
Checked | J.P.0. 900 548 C-10.05 ?
Approved /. / * .
L R Engr. Plans Lt .




* Min. Std. approach
end treatment

thU]dQTﬂ . Shoulder7 *k Std.
____Ll.n._._%&_ﬂ_l_l._ﬁ_ﬂg____ __.Lla_g__ﬂlﬁi._n_n_n._-—’_—;’;___
- ! - " : < { ’
Trafllc L-SO'__{ 75' -‘!'— *15' -~ TLaff_l-E h)()' val.-_- 50' I _*_75!
For 2-vay | __200' desirable min.
roadway, 4 =
Flare symm.’ ISOLATED INSTALLATION
about this 1-Way Roadway
line.
a m | . /‘Shoulder
Traffic | H
*75' 50" FVar. I 50" *75 Traffic
-t e e -

median
flare

e e T A
¢ ot | ! ‘o 8908 et e
—— T Traffic - | o5 e 250
e S R

3
Median ¢ - \& Chain link cable barr;erq j\.\[
— - e - S 2 - v
wl{d‘——'_ —
& B,

Tratfic

BRIDGE STRUCTURE WITH CROSS ROAD
No guard rail is normally required
unless the median is less than 60', . , .
traffic lane to traffic lane. 20 *75

Traffic

L

Less than 60 = Shoulder —

rﬂ [wm SITITEEEE LI \
Ph* 125'— | _T2' min.® =
50" Traffic | *75" Note: Tie approach into preceding
cut, If no cut precedes fill, begin @ If distance from face of pier to face of
approach end treatment 125! prior guard rail is less thap 2' attach guard
< Min beyond to required area. rail to pier.
required area FILL PROTECTION MEDIAN BRIDGE OR SIGN STANDARDS
— Taper shai. nol exdczec 3zl
— Y -
50' Var. 50' ; *#75! —_— T | — 3
L_A_m_n_-tﬁ e S ALY } e 1 W -
: : S » med, width — =
——_ Traffic- — T - —_—
LR e S WL A A — '
4 8 o0 0 oo 8 thoaae BARRIER TRANSITION AT OVERPASS
— : % Traffic< __ MEDIAN BARRIER TERMINUS
Y T GENERAL NOTES
. v J IS These drawings DO NOT establish warrants
BOX CULVERT WITH DRIVABLE MEDIAN g - - for guard rail installation.
Traffic 13“3"\ ?E_ff_l'.c. Post spacing shall be 6'-3" throughous.
*75'  50' 50" ] i
50" Var. 50' ,  *75° Shoulder - | -
N g la o & ® Vv T T v v e—
. L 1 - Guard rail required D ARIZONA HIGHWAY DEFPARTMENT /I;e‘v 2
- - Traffic —— ——-3(' VAT r=5(  —— #4250 —m —— if less than 30°— FLANS DIVISIOH S eo
Mev;'a G vy v H N
ian |
5 s . M TTA
S - - - GUARD RATL-STEEL
* ! -
—  —Rtecesssasltilena = TYPICAL INSTALLATIONS |
' - n Traffic == 7 :
— - ; ' Dre.ia s,L.T., R.AF, Jrawing No.
” e , Tgacad R.ALF, 9-67
BOX CULVERT WITHOUT DRIVABLE MEDIAN PIER, ABUTMENT OR SIGN BASE Crcoxad J.P.O. e 54 C-10.06
RIGHT SIDE OF ROADWAY App o 4,
Ea vl“"sfﬁ ﬁf,é’ﬂ 544




-0 TR

1"0"

!_0” ‘ Aﬁ

L

Barrier Q,-/

I
1
!
i
t
]
i
T
I
1

AN

Transverse joints 20°'
¢ to ¢ (See General

Notes)

43111& bars staggered
4' ¢ to ¢ (5-bars to 20'

#6 reinf. bars

s

PLAN

1-#4 reinf. bar, 19' long,

Note:

20t 2o
gn gu
| ol )
= B e e Wt e T
B - S N 0
< LR ¢

Transverse joints.
(See General Notes)

#4 bars may be

placed during pour.

end of section

ol

|
I-\‘{—JM bar at each
|

GL._‘ 'n ’_each 20' section
I r a”‘}_l L,
4'-0" }
g
/ﬂ =
L e } :
\ Lt ‘]
\.a” % 2" drainage

section)

opening. Location
per Plans.

ELEVATION

#4 reinf. bar\

-10" R

ot
;
ol

SECTION A-A

B{—} #6 reinf. bars

PLAN AT SIGN INSTALLATION

Steel tube sign support.
2" max. transverse dimension.

=

g

tr
4

o L,#6 reinf. bars

I
1

Construction joint
(See General Notes) -

:;,'.2

1

- r}"
e

o

e

1°-0"

ll OHI Oll l_o:

ELEVATION AT SIGN INSTALLATION

{===4" X 2' drainage openings.

Location per plans.
Ny R

___Z_':_O‘"‘_]\#G reinf. bars

SECTION B-B

GENERA] NOTES

All concrete shall be Class A,

Transverse joints shall extend
through the foundation slab. For con-
tinuous or sectional construction, use
a 1/4" open joint. Edge joints with a
1/4" radius tool.

Construction joint and #6 bars
may be eliminated when barrier and
foundation slab are pcured monolithiec.

For details of transiticn at ter-

minals and structures, see Std. €-10.09,

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

MEDIAN BARRIER
CONCRETE

Prasm D.C. Drawing No.
Traced R.A.F. B8/67

Checked J.P,O, gﬁb 5-68

Checked C-10.08
Engr. Plans | * j,_;,/;..-,{;,,ﬁ

Rev




O s

PLAN AT PIERS GREATER THAN 24"

Barrier ~Approaching
/ traffic side
160!
T 4~ o
' 1407 ~ _
120" ~ " .
100! (,4’7 - . . . ‘
&‘3 80" / . - f
60" - . o
AN 1 -7 KTransverse
. ~ o Lov _joints : ' .
' N : . ; Construction,
! . 20! N 47
T s
L T T USRS RS, T
T e - R D
TL 2!_0" J 80'
o T h ELEVATION 4" X 2" drai openings.
END VIEW Location zrna%znsp e
TRANSITION AT TERMINALS pet p :
A —
- 1 Q|‘ ,_—> ?_’;—7’ Bridge %
Ji- — 20 : K 4 f ier z !
Wb l. — 40! ?? 1 - L P :?
R - 60" A s S 7200 - rovi
3 ~| Zg\Barrler m! P
4L - L P — -24 & * detai
SECTION A-A

0!
20
T H— 40

M=~ .60"

1 ] 1
SECTION B-B; 2'-0" PIER

. ,‘—_Ol
1R 200
1 1‘40'
1N 60
. [
f' e dd Barrier
R ¢,

SECTION B-B; 1'-6" PIER

r"B Symm. 20: 1 base width taper for 1'-6" pier\

R /¢ %_r%':ffrié? E1N

- N B ‘ ) - s |-

§T¥ i _ SR Sl P A

- L - - . P . - Lo L . ri e H.

NL ,/ (N : 5 . g -I |~y
: //i prer

PLAN AT 18" OR 24" PIER

e Transverse
L

GERERAL LOUES
All concrete shall be Class A.
Faces of rcdian tarrvier
de a smooth transition.
For median barrier construction
ls, see Std. Cc-10.08,

shatl:

ARTZCNA HIGHWAY DEPARTMVENT

— s —— tma—— e — — A —— b— — —— — —

ELEVATION

TYPICAL TRANSITION AT BRIDGE PIERS

CONCRETE MED.

|
LANS DIVISTOXN |

BARK

T

I alat

TRANSITION DETAILS |

drawa D.G. 7/617 ; Drawing No.
Tracad R.A.F. 8/67
Checkau | J.PLO. GFY 548

LB av. i
Approveud

En'l ., Pl

C-10.09
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r—Hog ring fasteners r—cuard rail post ¢, Expanded metal shall

Strap or 9 ga. wire ties A 051" aluminum er 22 ge. i _ overlap one diamond
. See Detail. 1'-6" c. to c. J/“galv. steel expanded metal. a Post cap. j | at each post.
End or strain B— + 't N B EYr Topr peednnk ¢ —+ i+—Glare screen .
post. 2" I.D. EL /—Brace\\l -? ﬁ’i’i‘;’t’i’ix"xi1‘;’{?:& H &7 ga. strain wire. I line post. : 7
nominal size ™ \ A LR A See Dotail. j- Strain wire,
pipe.———=li | / , if ) 4 o Y{‘:":X,",‘,';‘:’i‘f,:‘;‘:};" H . et -y \See Detail,
1/2" 1.D. Nome f{ = = - F -~ >~~~ — o ! l ) Bstrapping \)
- ! size pipe. 2 + |f—Line post 1 1/2" 1.D, nom- ¥ = = fhebende and seal.
3/8” Tension rod “‘" it " Sl e e | i -. “'rT.‘ ----- 3 inal Size pipe or 1 7/8" X \L : 1 t
and turnbuckle b N 1 5/8" "H" sect. ---‘l
’?ﬁ Tt s : 2 I Connection to be made
=1 = R : 1 : = at top, wid-point and
o ©l Fif | 4
AN R : ! | 4. bottom of screen.
! & Bl 1
o +1, . | ! i Al o :
: l: | : L._gn dia. for Ef EXPANDED METAL POST CONNECTION DETAIL
i ! R .
L Ly ™ ‘ "LlLJ A line posts. Qstainless steel strapping with aluminum expanded metal.
) L ' 'ﬁy’l 1/2" - SECTION A-A Galvanized steel strapping with steel expanded metal.
, I
/ L 6'-3" (Typ.)
10" dia. for end 61-3" (Typ.) J
or strain posts. -
EXPANDED METAL GLARE SCREEN 1" min. @ 60° F =f
| Wire rope CENERAL NOTES
Strain wire. Turnbuckle L clamp . )
‘, 1 For guard rail details, see approp-
' riate Guard Rail Standard.
There shall be no connection made
Note: Place intermediate strain posts at 16 post spaces max, between the glare screen and the guard
500" (max.) intervals with brace and ten- Ne rail.
sion rod each side, If chain link fence All steel materials{ except st..ain-
type is used, place stretcher bar on each STRAIN WIRE DETAIL less, shall be galvanized in acccrdance
side. with ASTM A-123.
All pipe posts shall be capped.
All concrete shall be Class A,
3 ; Expanded metal shall be 0.250"
End or strain 9 ga. tie wires f—9 ga. tie wires @ 1'=6" c. to c. - . strand width with 1.33" X 4,0" bridge
post. 2" I.D, A F—ANRORAR pApD— dimensions on tangents and 0.138"
X ] + —+ N 19: )i ! Y 4 .
nominal size }—Stretcher bar > Wgt,,{*iv 'F}H: . 1/2" X"16" eye bolt strand width with 0,93" X 2,0" bridge
pipe. : A AT "r'}:r{’g 7 ga. strain wire. with 6" X 6" X 1/8" dimensions on curves.
: LBrace/ o T "‘}J‘M{: See Detail. steel anchor plate,
- * I —— L L nut and locknut.
g ¥=1/2" 1.D. Nom. 1-:1{: [__.11 ga. 3 1/2" chain link mesh
3/8" Tension rod \{_S_izf pipe. N threaded with 3/8" X 2 1/2" X
and turnbuckle v o LI 2'-0" redwood stakes tied at
i 3 1 .
[ | 1! | top with 14 ga. galv. wire. ;
] ORISR TR p Vo o1 b, Paba /u
W |- ; T o Vo ; Nanid 9| _ ARIZONA HIGHWAY DEPARTMENT Rev
a1k t 5 i
A ] b b Yaries o PLANS DIVISION .
% dy i ! 1' x 1'-6" x 1'
' 4 : ¥ :§ | ! l o] }...9'.' dia, for «<onc. anchor block.
1 e MEDTAN GLARE SCREEN
! i . "
/ - 6'-3" (Typ.) ine post 11/2 1;“;/‘8’3“‘;( ALTERNATE END POST TENSION ,
S13 > Y . - 0 £
or strain posts. ; ’ : ’é;ac§dd SII:'CI’ ?;;6; =
ecke Jet.U. - -
CHAIN LINK FENCE GLARE SCREE . approved g C |0.|0
— : Engr. plans | Hfliioie des 548

e Y
3L,



Hog ring fasteners or

9 ga. wire ties 2'-0"

¢ Lo ¢ tup and buliom— & maogh

Stretcher bar band
{See Detail) ig®

Detail No. 1

\—as" high 9 ga.

PTG L G St e

1
\knuckle top &

7 ga. strain wire ' bottom.

o% 06v‘606666 )(' "6""1-'
Drop forged stcel Sockets 9K ﬁx

for cabln. Closed pate Lrnij '
x\;( )'3.7’

(2-3/4"

a| -711

F
: o]

L]
~

3oy

:iéﬁﬂﬁfr\’ gi;ttr tension
e GOy - IR e cables on
x";};‘;ﬂ; 3.& f’" &éﬁ/ *-‘gh‘“ii’i'rr:oact
{ \/‘ ”" p& "ide -
N 1 drop forged steel turnbuckles ©
S N w/jaw & jaw 12" take up w
| AR
= | L7 8. strain
ole Ba-
S wire
o~ B" min.
A > TR dia. A4
3'-p" min.__l 31 _g" n g'-g" ,{}0' max.) 8'-0" ¢ to ¢ (10' max.)
1"@ X 3'-0" cold rolled steel with
- 4m /1 1/2" & welded eyes and 1" N,C, thread
e 5
~ | E ELEVATION
\-3” X 7" X 3/8" washer of cold
rolled stock and 1" U,S, S5td., nuts
ANCHOR BLOCK PLAN
3/4" & tension cables
3/8" cold - (See General Notes)
3 Pf
172" N.C. thread rolled StOCk] > / 48" fabric
| 1 1/4"~7 - 1 |
—HHD | g . — L~ E
1/2" & cold 1/4" R - Io 9/16" - f: 1/2" U.S., Std. r// 2" X 2 1/4" H-Sect,
rolled stock Mid dia. ) ™ nuts [/ fence post
u ‘£ = i
B ¥ Note: See Cable
Detail No. 1 |  4v 11/2% e | Clamp Detail
3
Detail No. 2 1 & 3/4m = DETAIL NO. 2
Line Post Assembly
_.CABLE CLAMP DETAIL
[1/8" X 1" steel o v o v
3/8" carriage stretcher bar band 5. Section-‘ Fae &n

bolt and nut

; 48" fabric

_'hl/&" X 3/4" X 4'-0"
steel stretcher bar
STRETCHER BAR
BAND DETAIL

fence post —4 |

3/4" @ tension

gAB” fabric

Sty
| 8" |
min.
dia.

END VIEW

——— 1/4" X 3/4" X 4'-0"

cable g ' V / /4 steel stretcher bar

Note: See Cable
DETAIL NO, 1 Clamp Detail

End Post Assembly

Top of post and
wire mesh

2" X 2 1/4"
H-Section
fence post

Detai

T

G
J w

P

No. 2

GENERAL NOTES

All concrete shall be Class A.

All material and fittings shall
be galvanized in accordance with
ASTM A 123,

3/4" tension cables shall be pre-
formed, € X 19, hemp core, galvanized,
right regular lav and of improved plow
steel.

Fittings not specifically detailed
shall be of approved, heavy duty design.

ARTZONA HIGHWAY DEPARTMENT
PLANS DIVISION

CHAIN LINK

CABLE BARXIER FENCE

Drawn U.G. ] Drawing No.
Traced R.AF 2-48 .
Checked | J:-2.0 ¥ 53 1 G~10.11

Approved N 1
Ecar. Plans M

Rev




ri~5cg. sitidre Laper

'__fgfiwﬁpacing 6'-3" max,

-—bop,

i i

A

9511 A.C. LAPEECTT ————
et e
2! Widening I

Finished shoulder 1

shldr,. taper

Use approach

treatment,
e

p—

S
[

e 25:1 taper__.

ine—

Note: Lap plates with exposed

edge away from approaching traffic,

PLAN

Provide std. hole

Section

See Detail No. 1— in all plates
Std. Terminal

:I:%_;

\L—Finished

shoulder
grade

Lo o ]

- —— =

FACE ELEVATION

Min. 12 ga. plate

1 3/&” x 3Il

T washer 8 ga.,
Ly 1]
=
\-5/8" X1 1/4"

button head
splice bolts

RSee Detail No. 2

r/’-‘,
) |
= |
N‘ l
S Fo
A (I
_L__l__l

SIDE ELEVATION

609 spikes

2
2potock— a7

Sq. or hex head
5/8" mach. bolt—o

Cut washer...-/';ﬂ

8nx8ux1 1 _2!!
block ——A

CENERAL NOTES

Pests and blocks shall! be nemiral 8" X 8" rough,

before treatment,

d4—Traffic

line

e All guard rail
; shall be galvanized.

pressure treated and unpainted. Holes shall be bored

plate, fitrtings, hardware, ctec.

Normal shldr.

Fin. shldre. lin€-—~44

Installation of Guard
Rail in embankment
curb sections.

line

Normal shldr.

STANDARD TERMINAL
SECTION

—

ARIZONA HIGHWAY DEPARTMENT
FLANS DIVISION

struct.

/4

—Finished shoulder grade

DETAIL NO, 1

DETAIL NO. 2

GUARD RAIL-STEEL

SINGLE FACE AND

PAVEMENT WIDENING DETAILS

Drawn

G. Drawing No.

Traced

Checked

D.G
S.L.T.,D.G. 12-69
J.P

-

" Approved

Endr. Plans

0. c-l10.21

Rev




Standard terminal section

H Typ. H H F\ o e | 06' desirable minimum

—d

H H H H H _B B,,,_ Fim L ——langent line

F 2' widening I -

Normal shoulder line——//r- 4‘\M-Fin. shoulder line

Detail A; F = 75" (Use Table I) Detail B; F = 100' (Use Table II)

Note: F = 10C' min, where pavement

- —— i : H
Traffic structure slope width axceeds 12',

CENERAL NOTES
When the valuz of W and/or F is differect
than values shown in the tables, use the formula

to compute applicable ¥ valuos.,
Where necessary, dimension F Z3v he in-
creasod to provide Tottar zlisnvert and Jracd
TABLE T TABLE I
Y (Feet) Y (Feet)
X O ! X ) Q_'.J
3'-0“ LI_OU SI_OII [ 6'-0“ IL 51_0” 6'"0" 7_3_':(.) 1 8!_0!" 9'—0" Lzol_on
12'-6" ] (.08 0.11 .14 0,17 L 12T-6" 10,08 0,09 0.11 0.12 Q.14 . C,16
25'-0" 1 0.33 0.64 1 9,55 0.67 L25'-0" 10,31 1 0,37 0,04 0.50 ' 0.5 @ .62
37'-6" | 0,75 1,00 11,25 1.50 37'-6" 0,70 0.84 0,99 1,13 7 1,27 LAl
50'-0" 1 1.33 1,73 2,02 2.67 _50'-0" 1 1.25 1.50 1.75 2,00 . 2,25 1 2,50
62'-6'" | 2.03 2.78 3.42 4.11 L 62'-p" 1.90 2.28 2.0 3,01 ¢ 3.42 3.¢1
75'-Q" 3,00 4,00 5.00 b.OU_] 75"'-0" 2.81 3.39 3,44 4,50 v 5.Uh >.62
87'-6" | 3,81 4,57 5,34 6.10 . n,% 7.56
100'-0" 5.00 | 6.00 7.00 §.00 | 000 10.00
= 242 .
Y = (W)X°/F°= Offset from Tangent line Lo guard rail.
W = Distance betwecn Tangent line and desired location ARLZONA HIGHWAY DEPARTMENT Rev
of end of guard rail. PLANS DIVISION
F = Length of flared guard rail,

Distance from beginning of parabolic flare, e ™ YA T
: indicates the preferred value. UUA“D R‘HL*IL-STEEL
-
APPROACH END TREATMENT

Drawn .G, Drawing No.
| Traced  |S.L.T.,D.C. 12-69

Checked |J.P.C, 1o

spproved T C l0‘23

Zotr. Floans |




Detail B

. F as specified. .

\’;’ HR4Aa g g

_—Ei_if FI_P _l__l_c\_,_} .;.{
i

Fin. shoulder line-—
Il'

it
g —

See Std ~10.23 |

l‘— See Std. €
Beg. snldr, tapev —ﬂfl/f,jizﬁﬁjél
; i . . !

B

A 34 _[g A \®B 2 F=

N . ny
%% . Paved sho¢1der~\

P!
NOTE:‘ Indicates
10"x10" post & block.

As noted on Plans

Z—Normal shoulder line @ '

4525:1 taper
See Std. C-10.21

&— 2-WAY TRAFFIC—P>

Varies F as szpecified.
-C——}/L 4_—1.1 b - oy -
6'-3" post spacing i i P 50" min, See Std. C-10.23 [
. y T_an )
Detail A;}i*\ Detail Bi>’J£§>TEA;jZ§:Lq4VLQM—Q-— — Leg,. shldr. taper BH{’jLﬂﬁéiﬁij/
. Vi " i & ! i | i B
H “f PSR g B L
___k_f_\ Jf‘\—_“—:ﬂ ~A “_p__'q_ﬁ_- H___H ﬁ_,_,ﬁ_,_?:i"‘a‘iﬁ
Fin. shoulder 11W£l %Q? :? ;;E:__—ﬁ‘::;~Pavud shoulder—

Begin 6'-3"
post spacing

ZI_OII -

Y
-

~—— 10" ¥ 10"

Z'normal shoulder line

—1-vAY TRAFFIC

3

///post &
block

R

D

kel

LETAIL A

—_5Standard terminal section

T Guard rail end shoe—\\
. and connection holts.
ﬁk See Detail C and

General Notes.

L

25:1 taper
See Std, C-10.21

¢ Guard rai1l . Begin 3'-1%"

splice "] post spacing

DETAIL B

GENERAL NOTES

Where necessary, dinunsion F may be
increzsed to provide better alignment and
grade.

Cornect end shoe to dado with 7/8"
high strength bolts set in internally
threaded tubular expansion anchors having
an externally siit expansion element and
a single cone expander. Tensile proof
test load in 2500 p.s.i. concrete shall
be 6500 ibs.

The guard rail end shoe shall be
galvanized after fabrication in accordance
with A.S.T.M,

For other construction dJdetails of
guard rail attachment to bridze, see Plans.

specification AI2R.

F;: | 29/32" X 3" slots
:1}1'_‘ _T?:‘L—_':!J:'::- ,_“ : “7 pere e ’_ ?

—f' ——m = = o———-j:j--—QE:D--——- ?
| > = | —
- —O
g;ThL o [ ) r
2'| h'll a” a'{(” 4&” 3'?
I B RS . ~—
DETAIL C

ARIZONA HIGHWAY DEPARTMENT
FPLANS DIVISION

GUARD RAIL-STEEL
BRIDGE AFPROACH
DETATLS

Drawn D.G. Drawing No.
Traced S.L.T.,D.G. 12-69

Checked J.P.0. C—IO 24
“Approved . E
Engr., Plans f

Rev




. — — — —

50! Min.

F = 250"

\r
l ‘ Traffic l

Normal shoulder line——7

L 7 waea] <

0
NOTE: 8 Indicates

H Hel‘_Bll
"0 Bridge without
\L safety curb
For post spacing and .
details see.S5td. C-10.24 @ CASE NO. 1
10" x 10" post & block
50' Min,

BRILGE

’/p—Fin. shoulder line

\\L-Tangent line

Median ¢,
N

Standard terminal section —/

F=250'

I —"1—

e dm— ——— —— — — ——

<}l£§££i£. | ! Normal shoulder line
—!' T ~$—$F 21 w1den1ng
= H iH i 3 l l d d =)
BOX CULVERT ———=
For guard rail post '
installation on structures, ®CASE NO, 2  BOX CULVERT
see Std. C-10,02 '
Y(Feet)
X W

26" 30! 34" 38" 42"
127-6" L065 ,075 .085 .095 105
257-0" . 260 . 300 . 340 .38 W42
37'-6" .585 675 .765 .86 .95
50'-0" 1,040 1.200 1.360 1.52 1.68 Y =
627-6" 1,625 1.875 2.125 2.38 2.63 W=
758-0" 2.340 2,700 3,060 3.42 3.78 F=
87'-6" 3,185 3.675 4,165 4,66 5.15 X=
1007-0" 4,16 4,800 5,440 6,08 6,72
112'-6" 5.265 6,075 6,885 7,70 8.51
125'-0" 6.500 7.500 8,500 9.50 10,50
1377-6" 7.865 9.075 10,285 11,50 12.71
150"-0" 9,360 10,800 12,240 13.68 15.12
162'-6" 10.985 12.675 14.365 16.06 17.75
175'-0" 12.740 14,700 16.660 18.62 20.58
1877-6" 14,625 | 16.875 19,125 21.38 23.63
200" -0" 16.640 19,200 21.760 24.32 26.88
212'-6" 18,785 21,675 24,565 27.46 30,35
225'-0" 21.060 24,300 27,540 30.78 34.02
237'-6" 23,465 27.075 30,685 34.28 37.88
250'-0" 26.00 30.00 34,00 38,00 42,00

Loy B
typ.

Med{én Q‘-ijgr—

® One way roadway shown. For two way
roadway, use symm. guard rail flare
‘and fixed dado attachment at trailing,
end of bridge.

(Wx%/F2 = Offset from Tangent line to guard rail.
Distance between Tangent line and median center line,
Length of flared portion of guard rail. '
Distance from beginning of parabelic flare to any
12'-6" multiple of parabolic flare,

J,r—Fin. shoulder liine

GENERAL HOTES
When the value of W and/or F is
different than values shown in the

table, use the formala £c compute appli-

cable Y values.

For constructicon details of guard
rail attechzent tc btriize, see S:d.
C-10.24 and Plans.

Where necessary, dimension F rav
be increased to previde better align-
ment and grade.

ARIZONA HIGHWAY DEFARTIMENT
PLANS DIVISION

GUARD RAIL-STEEL
FLARE TO MEDIAN

Drawn D.G, Drawing No.
Traced S.L.T.,D.G. 12-69

Checked |J.P.O. ; C_lo 25
Approved l )
Encr, Plans |




2" 1.D, nominal size pipe with ‘ -
capor 2%" x 2%" x ill x 5|-6|l L. - m

B - . A £-378"7 A 17 Bolts E6ux2ux3jsn ‘.
l x 3/4" bolt , | 2"X2"X1/6" L1 dipyven

12"%2"X1/4'L C . .
7 f l _il ‘2 Lo
————— 1-3/8" X 1" Bolt: ' . ' =
2 € 3"x3"x3/8"L _ : 1 1/2" 1.D. nominal -
o DETAIL FOR /_POST 1S size pipe or 2" X 2" X "
n € Cattle guatd_—' = : Gate / , /4" X 6'-6" /. " 9
Ie.-:w - - + ==‘)! “ - -
.I _ M2-#4 bars '
S A | o - =T 1 : : == —1
. _ = e e = = . ) - =Q :"‘ [ 4 " ——r—-
T pd ' | 1 1/2v i —F #4 bars / > N 706 5
—— N 1 ]
T"“""'"' - Fo; gri;l: See | —?—-:—-. 5 2-#4 bats ;.. I : l ™ ﬂ‘ B _6" ) 2"‘2," 2 l_zu L zl‘_zll 6l'| ;
-l |—-g" enlarged detail oy 4py - A . §Y— yP ! : H : -"r"‘_—"'l—"" =
) ] n ] " . - l >
—=B 1 1/2" 2'-11%7 61-1" 2 1%

Var.,

8"

3/16%
1,2 "R typ.

ELEVATION B-B 8W 200r 81 23

25 lbs.lft, in. "
£t. min 3/16" Steel 31/2

, 1/6" min., 1/2" max. “ 3"X3"K3/8%L DETAIL OF WELDED GRILLE UNIT
1/2.| R 114" 1 3/" "I P‘ 1/4" mil‘l., 1/2" mx-
2-2" X /4" izl SV 1) 1/2" R MATERTAL LIST~ CATTLE GUARD WITH GATE
straps 1 "3" . ' / 8 W 20 or 8123 1/2"-4 ’ Conc.
ROUND ALL EXPOSED long. Alter- - ,. 2 3/8" _j Item Pcs.! Size Length Steel# C.¥Y.
CORNERS AS SHOWN nate 2'-0" ey 5 A 1/4" Web belt 6" X 6" ce- Common to all guard lengths
¢ctoc — wented with hot asphalt. Post, Steel 3 [See std, €-12.01
112 X ;1 PART SECTION A-A E’aces, Steel | 6 |See Std, C-12.01 .
1/2" 1,D. nomina : T ' Conc, for setting Post & Fraces | 0.17
) . RATL TREADS onc or se ng ros ace .
size pipe or 2" X . Type 1, Std. C-12.01 gat {3 TYPE TREADS [Reinf. Bars 8 | w4 | 1i'-8" 61.50
1_pn ype 1, gate
2" X 1/4" X 10'-0"Z 140 —\ Reinf. Bars 8 | # 27 -g" 14.70
' L -0" | 7 Unit - 407 ROADWAY 17.42
. ] ] 4
(i]1-6" Bumber of units as called for on Plans. . \* 4 1 1/2" 1I.D. nominal [Fabricated £ 2 |3"X3"X3/8"x52'-10"
7'-6 3/4" ‘ 7!_6 3/‘&" - - size pipe or 2" X Web Beltif_\E 56 6"X6"X!.:" -
- IL: . /-c.,/ :? 2" X 1/4" X 7'-0" /. 6 Unit - 34" ROADWAY 15.16
= " ' on " 1/2" oo = . % Fabricated « | 2 13'"X3"X3/8"X45'-3%"
(_:, 1/2 clear T 1/ 1/2 T “ 4 ) s'S; Web Belting 48 6")(6")(%"
. 2 1/2". LSlopeJ as called |} for on Plans . I 5 Unit - 26' ROADWAY 12.90
ard 1 L 1 1. ) i s A 4 S TR tgr Al ' Fab_r;:ated L 4(2} 2"}{3"}(1;'/.8":{37'-9"
= s < ' g --— Drain ditChJ s p . 3 3 Y 219 o t_pn Web 1ting "X6"X
I] |..1'..5 m:-— — g}"""——m 7 Locate gate on high side 4 1 s E:J L—l -6 4 Unit - 20" ROADWAY 10.64
l-L_'_ L-_..-._-——-——-——-—. e e e and drain on low side. Set £33 © 1 : Fabricated < 2 3"x3"x3f8"x30'-2&"7
™ . gate to be self closing. J L‘:'"':- — b Beltin 32 16"X6"X%" '
SECTION ON CENTER LINE FOR ANY WIDTH ROADWAY ;2. [Web Belting
Rails to be set 1/4" min. NRT |
to 1/2" max. above top of S = i GENERAI. NOTES
concrete abutment, _ _qn All concrete shall be Class A. Rev
: 1*-0™ L 7-1 N 1°- Used rails may be used provid- ARIZONA HIGHWAY DEPARTMENT

1/2" clear

256
ing they are clean, free from rust, FLANS DIVISIN g

of uniform cross section and weigh
25 1bs./ft. min. '

All rails, structural steel, CATTLE GUARD
steel posts and braces shall be
given one shop coat of No. 1 paint,

Section A-A showing relationship Jravn 12-58 Drawing No.
. of ::plzf concrete, and finished SECTION A -A :;‘c:dd ﬁ‘ﬁ";' 5_6;‘8
gra ne. ecke P, ﬁ 4 -
Approved C l'.OI
_ Engr. Plans |V,




Holé to be drilled for bolt

Engr. Plans

_.1 l-_an X 3/8" X 9" with 45° bend = Approved two wa 14'-Q"
] in centﬁr. &3/16” dia. hole after post is installed and ii_ - T SZEE_closing 1aich—~ ' ~
for 3/4" X 5" balt with nut plumbed and angle frame is . X
and washer. placed in position,——— —
ll_lll . J :O"‘*/{ 4 A P,
* Approve
toan / 3,’ W X~ ../‘ ” Sal :; 'ﬁ?ﬁ;-es | s ~—
- Paint Note: > ol = / ' , N
Shop coat - All rails, end frames, R PRSP = ‘ ' ?“sg
structural steel and steel posts 4 K :::?i?“u RIS 7
shall be painted one coat Paint No. 1. < 3 2
X
F ]
K, thi:nziea [ Locate gate on high side
== Beveled : and drain on low side, Set
curb p te to b 1f£ closing.
________ %3R3 /8" 2 o] x Note: gate to be self closing
______ " " 8"/ s A =y Fence posts, braces and
3" X 3" x 3/8" L _ S \
~h 2-anchor bolts withﬁ#{ Sg Type' 1 Gate as per Std.
R ) e B e Tnut and washer, 3/4"F] B c-12.01. Anchor bolts for angle frame
rep - X 1'-2" with 45° ﬁl 28 I R Beveled ,//:ih L pr’//;7 6:1
————————————————— 10'-9%" clear insid 1 th bend A el G curb L] : taper
Center of cattle guard : ° aillﬁ 1de 'cng % { //// - ~ :? ! |
and fence line ———— See Detail No. | | FYIER ) TRTPETR, “——h\—:—f—i + ] ;%‘7’ 77
. | "-10% ¢ wt ek
21-9" 2'-9" """ - I S —ik >
Y I #4 reinf. Drain e f
Recommended location for 2-3/4" N = —-o————= pening for drain \; K bars opening ?1:._
anchor bolts in concrete. (see 10" -Class A concrete [ 4| ~— ore end “3',_5
end curb cross section) d‘a; ! 1 — , RS 1 S
ia. L 10" -¢" i
WELDED ANGLE END FRAME END CURB CROSS SECTION
: G I R I R i HALF END VIEW HALF END SECTION
2-required (one at each end) i (Closed end) (Looki . B d)
ooking toward open en
'—L—F - :
Both bars, " 3
3/16 3}2’" 6" 6" 6" 25# rail 1%" 6" 6" 3}5 7] 8'-5!-
" min,, " min, " H“"A IR Ln 3= 1_1n
3 i | 3/16 Steel ] P 1| E A Milley 3 max. cl 8”"" L 7 —1 . -8“
1/2" R =t/ 11 /8 w20 357§ [h A AT iR S AL L | i
or 8 1T 23 = 5 7 A0 D = ke Var, e g Finished
Round all EXPOSEd _'___1/2" 22 3/8"j'“.t- ]/ A .":: 3”)"3”)(3/8"4 © 1/&” web ] 5. ' ;_jrade
corners unless , f = R ol L nu- 3 belting —i N
otherwise noted. S -1/4" web b61t 6" X 6" *—;V—‘j e 28 i e ==t ¥ 5 o -
2 20 % 1/4" 2l cemented with hot % SN R o , '5 =4 : z = Rt
- halt ‘ 2'-2" _2'.2n 67 7 "
straps 1'-3" aspha I ! ! { 1'_2"_l L 6'-1" | 172"
. ~
long. Alt t —— = i
i it PART SECTION A-A PART SECTION A-A i )i I & g
RAIL TREADS 0 TYPE TREAﬁS X 8 W 20 or 8 T 23 Top of concrete to conform with grade lirne.
MATERIAL LIST - Req'd.
DETAIL OF WELDED GRILLE UNIT ARIZONA HIGHWAY DEPARTMENT Rev
Fabricated £ 2 3" X 3" x 3/8" x 10'-9 1/2" PLANS DIVISION .
Posts, for fence or gate 3 Same as Std., C-12.01 except as noted.
Bolts, with nut & washers 2 374™ X 5" straight
Bolts, with nul & washers Z 3747 X 17-27, 45 bend mid point {ancher bolts) -]F'i WAL LAY q[—x,u : (w A*
Gate, with hinges & latch 1 Type 1 Gate for 14' opening, see Detail '14~7A T T (:jxj?j?IJEa \JLJjXEQI) EQ“}J
Reinforcing bars A #4 bars X 8'-2" straight, aggregate weight, 22 lbs. I i% FOR SIDERQAD ONLY
Reinforcing bars 8 #4 bars X 2'-10" straight, aggregate weight, 15 lbs,
gf;nfzgf;ni baFil _ 2 ﬁ& bars thl'-?"hitgzéghig aggregate weight, 47 lbs. Grille unit Drawn L.D. 5-54 Drawing No.
. ed gri e unit pproximate welg g S. S.L.T. 8-67
Welded angle end frame 2 Approximate weight 560 lbs. DETAIL NO, 1 Traced 77 9?0 3-
Web beltinu. grille shims T2 6" X 67 X 1/, Checled aile 8. C-1l.02
Concrete - Class A. Total cubic yvards 3.96 incl's setting 3 posts, Approved ﬂgzg, i g 504 ) |




d

lol o Galv. 20" csk. head
hinge nails, 4" long m 1
3. 41-6%" 5'-6L" 12203 - :\\“L |r—1rﬁﬁk—n*‘u = e —
Pt 1 = @1 , :l?_ By A T |- M MR A & |
0 ° oo o o o 0 JENN B9 R B HHH- =
aq<d 10 ga. steel plate :, R B I R | I ‘-
B> o> — |
o c <] <] 4 o o “’ _' "1 an i | 1 m i r"'k‘
el 5%" ;55" All holes 7/16" min.}| ~ R S SR | S H . L--
Q<9< A > o _ o *_sm A _» .0 e on o
o o DO ¢ o o o_©o -2 ..JD_- -;,O,L_O_ Hr;-.l " Y
= e ] ! ' !
g B ]ﬂr - T TE BT T "II'.‘:O"_'JI':Q:IT_ZQ.:(I._.CI'::LI_
10! On J :.___.r. 5 S == m el [ -4 =.-._._
" [P S | | 0 D ¥ D d] = =4 —
Sll 41-6;“ A'-6!’{‘" |_§ [
n o & in
} X "'IL: | % I '1' “ [t o | N it ity silimi T
= o] nw o o o 0 B S | | __d [
T Tl g4« 5% H
- o B o ——-'-—‘- 5L 10 ga steel plate ) Y NI A 4 - o= ~gHe ~ o gl g el .
e 923 - 3 Berireri Y] Fom -t on g g ST TR TR b g
— ) }
= Q o] o - " t l_Olr r
g g:g ‘> o™ Note: See M i \2||X3ll;(-11l_0u2 3 'Xlo v /
o ggg All holes 7/16" End Frame Details ¢ of track- PLAN
~— o o

PLAN - 23" & 26" CATTLE GUARD PLATE

Yenxﬁlrxgl_oll

N -Slats 1"X6'"X10'-0"

\ 2"K6'"Ne -0
2‘}’(6”){2“1“
2'"X6'"X3'-0"
2"%6"X10"'-0"
2"R6"X1 -7
6”X6”X4' Ou
Kiadiand = Double nall with
! b
:_J! L galv, nails
i3 ol 3" long
Lad
END FRAME TIMBER SIZES
3
-
—
1 —
- 2
= ( 6!:
e }
t t
1°-1 6"X6"%X4"-0"
post
g 6“.\6”)(9"0“

post

END FRAME POST NOTCH DETAIL

Nails not required in holes thus: e

i
] —

S,

u 1" 1 1
27X37X117-0 le-¢ of track

—
£ [
Ee! | :5
F1— =
| i
I
I
e @] ]
Do P e
{rdormd T
1770
1 ]
o e |
1
S |
e *_gj
JL‘H

11"r1'

1||

Rev

Drawing No,

C-11.03

g M
L NP @ CIVINNN FIVIIUNN A
el ___I___‘; Lo
1" (';ll\GII\‘%' 0 ! 3".9"4\'7'-07”‘_,{—_’
=T — ‘ prasheot B e L L ] ikt ’ Sy
# 6y v
(- b |
— el '
//\ i\ % / /\\ s ONE HALF OF SINGLE | 13'.-o"
L A M7 IRACK CATTLE GUARD "
ELEVATION
DETAIL-2" X 3'" TIMBER
BETWEEN ADJACENT PLATES
Fasten down with ' ' t IER " 1 n;
3 _3/8" X 7" lag | 1'-1" 2" ;ill -1171 -11 1'-11 |I 2"
screws each piece . j! i ’I]
I 2l
" 1" l---ll B Baliast =22 1
szsw” X6 58 —JWHW‘“WT
L 14!_0”
GENERAL NOTES r~ i
The 2" X 6" & 3" X 6" timbers that are ELEVATION
fastened to the ties and the 6" X 6" posts {
shall be pressure treated, rough and un- ARIZON{‘-HI-(-;mfA? ?E}:’%RMA\T
painted., The Tewaining timber shall be FLANS DIVISION
given one coat of No. 7 and one coat of No.
8 paint. DIMENSIONS A B
The metal plates shall be furnished Single T kA 1 Vg CATTLE GUARD
with the manufacturer's shop cocat of paint ng e rac 18°-0 3 -6 T
or shall be given one coat of No. 1 paint. | 13" Track Centers [31'-0" i26'-6" i RA_ LROAD
1!; _’I‘_ra:k Cen(ers 32'.0" j27'- ﬂ Drawn D.G. 3-67
Traced S.L.T L-67
Checked J.P.0. D 5-48
Approved )
Yhidioder 508
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]l, l
Slope to drain

— - T

%é 1[ [2" Conc.

4

PLAN

As called for .

Std., spillway modified

see Sect.B-B - —\
! -\

on Plans

h— 1
i ] TRTE 7—_*:'“"‘"‘“1:.‘:":.~ e
Constr- Joint 6HJ L_ll_on

Cattle guard Spillway

SECTION C-C
IN EMBANKMENT

_ ” e .} — o
= Lfﬁ:‘ ——— fL_L - Ly
— /
T T { — , Ditch line
E‘I e i NS ER £ ~

SECTION C-C

WHERE USED FOR THRU DRAINAGE-
CATTLE GUARD OPEN BOTH ENDS

Transition to Std. C-4,01
spillway is syum. about

subgrade shoulder.

Std. C-4.01 Spillway

SECTION A-A

6x6-10/10—
wire mesh

SECTION B-B

GENERAL NQTES
For all other cattle zuard deta:ils,
see Std, C-11.01.
This standard shall be used in em=-
bankment or where highlyv erodable soil

is found.
Ail concrete shall be Class A.,

ARIZONA HIGHWAY DIZIPARTMENT
PLANS DIVISICX

L ReV
2268

CATTLE GUA=D
DRAINAGE

2 C-11.04

Drawing No.

bm e e Ve -




16"~

0"; Se~wire

14 ga. G.I. Barbs @ 5" intervals

typ.

10" __]
Dia.

STD. CORNER, ANGLE, END
OR *INTERSECTION PAVEL

Eovrd e ¢'2§' o” hewire =ﬁ 12 1/2 ga. G.I. Barbed line wire.
wire, l ' ;
y l&'wliel e . r - '. ‘_‘__j:___ x_—_-”—WL"
J_T_f | . T
l—‘1\ . x x - :D , ] x-_'_'_ 1 :o
A . I » ' = ' b=y
1 } T z ! * 1 I :i
e ARG e =
' #jg%?REWSWRVR&VDIR THFT o S ;\.vqmwwgnr.: Sj o
£ . ol W AU
Std. twisted wire stays !, :I R & | A
9 1/2 ga., galv., ~y YT v =
42" long-typ. 5 WIRE

Approved latch >

STD.

4 WIRE .
LINE PANEL
[Steel Gate @

Typical approved line post

Approved galv,
hinges, top

STD. LINE PANEL

All other details same as & wire fence

hinge pin down.

‘galv,, self clos1ng/,/’

—

Std.

strain posts.

—t ! ’
x L x x—p x X x =
=T =11 /
b ot e :\ ; ——fH Ho—x x
F— 1 {a ] / t \\
Laa -—-:? :§H4a~q l} x x x—

ki

T

14! n,i 16"-0": S-wire

Same panel as othen
rH

side of gate)

wa

* Third brace, in line with cross
fence, required at intersection.

Double loops of
9 ga. G.I.

%
.
—
n

“Unless 85 25'-0"; 4-wire

otherwlse
shown on
plans

STANDARD TYPE

e
L

I GATE

(Set gate to be self-closing)

2 Stays

:\equally spaced —

I C ot . . )
- L - ' X A ¢ A o
2' Pry stick ,;'351 N P‘ ! ,
ID.F . Ccnstr o 2" X 2"|D.F.,Constr. wrade. a .
~—fterade. x-—H ~ * »
x /x/ — 8 ». \\\ X
H
e YﬂF e d RN ~ NSRS RIS WW%" I”\ ”
Y ot g ?1‘;1 N2 1 ¢
I mﬁ e U
Y bwd B! 1_a" !
8'-o" ) Varies-14' min. to 20' max., <3 8'-0 N
Std, end panel o Std. end panel,‘ﬁ

STANDARD TYPE 2 GATE

Where needed, hang 30-35 stone sag
weights on doubled and twisted 9 ga,

Single loop of 9 ga. G.I.

1 1/27 X 5"
doubled and
twiste
G.I. wire
loop cen-
tered in

block. L"

projection;

joiuning
down.

Note:

o o~
S oEdhe

DYEr

ST

tol.

For supplemental Y:““—_‘Typ.-corner, an%le, inteﬁSection.or
fence details . strain post. Min. 2 1/2" 1.D. pipe
1 B L I S B A
. W wad Wb e ilila - i) e . L L1 & FhY
see Std. C-12.02 '\-llé”L
—_— x x L s — —_— o—_
x " 8099 =
“§§§\
—¥ x i
x " — x \\ o -
RS
Ll x S
\.'\‘.{.".J ;'é I‘
2" 1.D. pipe or dﬁ*——?ootlng——Jr
2" X 2" X 1/4" [ brace. N hq See Section A-A
10" e e
TANDARDSTR%D(POST
To be spaced & 650' max. intervals.
Wire shall be strung on opposite side of
post from highwav except on curves as showr.
No portion of fence shall extend outside
E N of highway rizht of wav line
SECTION A-2 GENERAL NOTES
Prste and braces shall =0 -+ ir o ?.oels
Block dim. mav Dave wivite :Lp. WL DATLa oLor.pe Jocaw 2l
-+1/4" be unpainted.

Lire zcosts shall e 77, U, "Raii” At oer
similar production sections except "Eils" or "An-:les;
shall weigh, exclusive of avchor, a =in. of 1.3 #,1t
and shall be punched, knonbed or corrucated ro Leld
wire firmily i pesition. Clamps of mip. 11 za. Zals
wire shull be used tc attach fence. funched, lu- tupe

—CONCRETE fastepers are not permitted.
s Where anchor is omitted or post hole is drilled,

cAGWEIGH!

When tubular post hangers and/or
latches are used, hangers and/or
latches shall be drilled for a

wire,

single 3/32" ¢ nin, drive pin to

posts must be set in concrete.

There mav be a max.
posts but not on the same wire and no spliice

placed within 100' of a strain,

deflection
shall be Class

of two splices

letween Strain

corner or oat
Post spacing shall be measured along
Angle is any
All concrete

shall pe
e post.
top wire.

creater than 159

G.I. wire. As an alternate, use - prevent rotation of the hangers
v » 26 M—
FOne: 3 weleht. (See Detail)——n I ) and latches. ARIZONA HIGHWAY DEPARTMENT Rev
» LI
— . N, / AR ] PLANS DIVISION o
x i — - — —
_ ) f'/ - '\\\x //’/’ ) X A + AT m ™ AT -~ Q
— —_ I N ,\:// TYPICAL STEEL LINE LIND FENCE AND SATES
v/ rﬁQ/r\nvaRaTusﬂfx {FY/ K
- x L. (e el POST SECTIONS P .
e D i i STEEL FOSTS
N R L NN ~ | ] [} 1] : ~nc
}"5' shog Swire 1707 tof oy 54ty 5ewirg 'L 8'-0". @13/8" ¢ tubing - 2 vert. braces, Drawn | K. S. 6-1933 Drawing No.
-3 h-wire AL e TI37; 4iwire! T Std. end panel Mesh E?ZC), ¢ - 11 ga. 11?e w1ies Trnces TR.AF 3-7-67
typ. each side of flood gate - 12 ga. Crosswires. Toaws e R -
STANDARD FLOOD GATE justable diagonal guv. Fully Checkedi[J.P.0. 3 5-68 C-12 .0l
Length is Variable galvanized, AF’p“O)'*G vy
daaalt s Iy Laa o [ s ;.Gd




End posts. Both line
fence and wing fence
wires shall be termina-
ted at and fastened se-
curely to these posts.

Line fence
G

’
Brace

Wing fence shall be
securely fastened to
wing wall by 1/2" eye
boits or other approved
method.

Wing fence

Roadway

— . ——
[ e

7\

WING FENCE DETAIL

This detail shall be used where
wing fences are called for om plans.

16' max., panel

v

Std. line post,
4!»&—4@——-——x——x——x 21 =
2 strands i Wire stay, ctr. ] - ] "?
barbed wire ‘ f each panel—» S| 7
:;z4m¢&:3é—¢+——g——xﬂmm~—-JL !
S & N N NI N w
9 ga.——/ 6" SD
g Y Y 5 1 IR Vel W, W e R g A — F -
o T
P I | N U N W S AR i\.\, -
11 ga 2] @
Lo A—JJ\J_’\-‘AM—J— -.
o~
[N U] | W T, T P WS - ——'—!—~.k
9 .n...l,._. T SN PN SO S = - lar mesh
ga. J\-_/f,_.n._ﬁ_.n.gzr- ] . < ga],v. stock
=7 411 ga. WT;]@“ fence.
1T z
7 h
il

/ 9 ga. double wrapped
N galv, wire ties, 4=
:: each post or 11 ga.
g1 clamps,

STOCK FENCE

WOOD POST FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE 16' max. panel
Std. steel
el d = " “ = r A= line post hiN 6" }
-x *"'_“Yx/ x » ! \Y] ,1‘“- l '_"_F‘JFS,, .
-x x u »— L —1’ : !
- / n \ x - / N \ - lrs 12_., |
/ S~ // X— X— -—}E—- ‘
V' - L - e i TR 4-strands 8L j
LL 8! I 14' min., 20' max. S 8’ 43 barbed w1re X R ‘1%%,. :
- -1 s gl -
i ' D -+ 3
'-B-' E—’ 1- strand 17-2" — o
Existing Gate to be Removed 125 ga. vl _1L |
twisted <-ri~y . F
- . v . ] i B barbless ‘+i- o |
-x x x = = = = ]Tx- wire : : :—q '
- 3 » N Y X :.'! L i
- » P ¥ / = \\ . v b ]
L \.“_‘
i 2 ] ] [ s .“ [ .
i 2' min., 28" max. y ! 8 i Drawn for S5-wire
.. M ¥
b A
A Existing Gate Removed L GAME FENCE
C
L-witre game fence
STD. C-12.01 FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE constructed using
vy x - . A x - 4-wire line ferce ros
- ¥ . | " v S e spacing and substic
x :;?féfi : ” , S - . 12 1/2 za., twistad,:
-x A?¢;r x x S ; x- wire for thes -ottox strand.
e T — R BT m;iﬁﬁﬁﬁr*
ey ot 14" min., 20" max, W3 gr =3
y o e K
L= Le.
A 3 ) D
Existing Gate to be Removed
. x ] » ] » i o~
B e St » = PN - -
= - e >
- x " x \" i ENE
= TR i "'°ff¢¢, * ‘?%%.‘ pn For any details noﬁ shiﬂL NOTfi' t t
W ' ' Caval e medW ny 'n on this sheet, refer to
E—% 22' min., 28' max., bt :.F'j:}' gt ¢ ‘33 Std. Cc-12.01
A Ot D

DETAIL FOR REMOVING EXISTING LINE GATES

Procedure:

Existing Gate Removed C

Remove gate and hardware and wire
between posts A and C.
at post C (Std. C-12,.01 fence only).
new wire between posts A and C,
and brace.

(Approved salvaged wire may be used.)

Staples for wood posts shall be 1 1/2" galvanized
and fabricated from 9 gauge wire.

ARIZONA HIGEWAY DEPARTMENT
PILANS DIVISION

Inetall new second brace
Stretch
Remove post B

SUPPLEMENTAL FENCE

DETATLS

Engr. Pians

Drawn LOW, K&, co---
Traced D.C. s T
Checked| J.P,O. ¥ 563
Approved

e wa s TV SR R it v o el e

Drawing No.

C—-12.02

Rev
117454




Top of wire mesh and

Hog ring fasteners or post exclusive of dome

l-- ll_oll max.

9 ga. tie wires top and 7 ga. strain wire A%l pipe posts to be capped or pressed steel cap
bottom 1'-6" ¢ to ¢ top and bottom Knuckled selvage up with dome type cap _\
I, R TR RS 70 ST x><><//</>f\< AT RS, < ¥
li'0’0’ &% X /% R wﬁ Brajﬁf} \:Y i LT L Lo o Sl S S . /?)\u S %x»(/ A
A r_ 8% S i‘YVY"Y"KXYX =
510:0’ -“ /,gj};/x%‘ g’é WX, ﬁ&wﬁ\"imxm ><‘( g @
L = o "oy ] ’ " ) ]
|1 Corner or end post 4 gy b Stretcher bar 1/4 3/4 PRV w |
) \,\‘u;f g’,/ 5 WA/VV\M/‘QOQ\ %% % ) @ | ™
." " \Q‘,\\,- o ,\)(y X, X Stretcher bar band " WSy /\"‘L(\(; T
= K [ % o section or pipe-wf[, i
@4‘,’ K />§\ - o5 e pimedfs o
l& Q’% \,x \& "‘MA Z{_ é;ﬁ 9 za. t1e wire or(‘ /-‘, /<]\ ',‘\ \({(\;:ﬁ :i
"y ; = \ < NN %}
,Q ; \/ . X \// S Ot 1 ,Aﬁ ga. wire cllp/(yy'\,( Vel X, . N0 N -
F-bi:x:s(/\'\/\/\/y )gy)( e /_/,/ \(Y /\(x/\ Y\\ b éu\“k!\/‘”\/\ A)Wg_xngi )‘; g S K BN K Y
A~ RIS IS 77 , el TR IRATIRST RS TS s
+ S IRY R
! JIERE
el ~ | E :.'-}A-J' s
AU
. L S
of \ail- L - Fo s ol
10' max. 10" max. SIS max.
. - —_— S — v s - o _ , : -
10" 10”
CORNER OR END PANEL dia. dia.
STRAIN PANEL
To b d at 500' . i i
3', 3'-6" or &' wide as © °e spaced a maximum intervals GENERAL NOTES

called for on plans All concrete shall be Class A.
Gates shall be of welded or malleable cast or

I 1, | S X pressed steel fitting construction.
o ] i shall permit full swin
XSO g A nees permit 1u e Fittings not specifically detailed shall be of
i > ><:\1;\<(\ < Hr,y _ approved heavy duty design.
Fork latch with ' UG ,6\5‘21 L )&Brace, each side "H" Section posts shall be capped with pressed
rovision for padlock AN AT KA KR X > "8 1 top.
P P X x&y\zi:x Stretcher bar; tee °op
- X | JLX bolted attachment
B S 9D S HEOCRSO . 3 T . — ARIZONA HIGHWAY DEPARTMENT Rev
“ X, ’ 1 3/8" truss rods fitram,vEn & 2" 1.D. Nominal size pipe PLANS DIVISION
KR b b , Lorner Posts
o P Q &%&{ Line Posts 1 1/2" 1.D. Nominal size pipe
/l e et A Ok "H' Sec. ! 7/8" X 1 5/8" Nominal size FENCE
; i Braces 1 1/4" 1.D, Nominal size pipe
e ‘ Gate 1 1/2" 1.D. Nominal size pipe CHAIN LINK
Hog ring fasteners or Fencing 9 ga., 2" mesh fabricated wire
9 ga. tie wires top and Drawn L.O.M., 2-58 Drawing No. |
bottom 1'-6" ¢ to ¢ Traced R.A.F, 11-67 !
d J.P.O, - !
WALK GATE Checke ¢ C—|203 !
Approved . :
Suor, Plans /Lc;{é’ljl_dljl f"a H
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I m_\ep using a rgll' foqud corner pos; :L\)( Tg’g:'ﬁ

/ without arm, the barbed wire strands
shall be secured to the integral loops
by & 6" minimum turn back and twist,

1 7/8"
1 5/8"

'-*l /4"

T‘j‘l& ga.
—t L
ERGE [ ' }

3 1/2"
!
I
1
|
N
o

3-12 1/2 ¢a. galv. barbed wires. 14 ga. barbs. There
may be a maximum of 2 barbed wire splices between

strain posts, but not on the same wire and no splice Fabric i L
shall be placed within 100' of a strain, corner or _ DETAIL A DETAIL B DETAIL C
gate post, = -
@ Extension arm o T @ - @
. T =y -
f . 1. ‘ o -
/fr x x: 7> X X x - rox
X X x' x: x X X ! o— :_‘ »é
fr— p |
b s T X L PVINN SV N | X in
.—n _)< ” } :::x ] X\:\{ ey '
X T - by
b o5 S g
.«}_x ;\__\E %}s(ne plpe .\%‘x’\’\)‘}, A, = )
F A Dl N —
: 2 e’ ¢ o} .
:’:g ‘J’;Z » '.‘/ '::
: R ' I 3/8" truss rod 3
NS < M/f%‘meWAmq 3
L =) sa. X 1T L /4" 1.D. o manq 3
B SN ] stretcher bar/. e, size pipe OOONANY 5
::: “_clamp, 1'-2” i \x', ) b S, y‘Q’\m \\\\;N =
Xe toc o) N R
. x Rt St W el
4 ??W§W§msr
~#7 ga. strain wire ¢ :
{ top and bottom. Tie ¥ooting for N
with 9 ga., wire or line post Al _
hog ring fasteners 10" dia.— dj e ‘ ‘ T
1'-6" ¢ to ¢
Corner or strain panel = |c 1'-6"] 12'-0" Gate
[ 0 .E:-:‘ & et - — - -
10" max. {(all panels) ' dia.
® Footing for Strain, End, Note: For Walk Gate, see Std, C-12.03.
Corner and Gate Posts
Fencing shall be 9 ga., 2" mesh, fabricated wire.
Fence Using Pipe Members
Member Size Lgth.
() Corner post 31/ 1,D. ncminal pipe size g'-o
(2) Line post 1 1/2" 1,D, nominal pipe size 55
{3 Strain or gate post 31/2" 1,D. nominal pipe size 10+-6"
@ Brace , 1 174" I.D. nominal pipe size as req'd, GENERAL NOTES
(5) Stretcher bar L/a x 374" flat 6t-2n 411 concrete shall beAClass A
Cates shall be of welded \1leabl ARTZORA RIGHVAT DEZARTMENT ne
. - ¢d Oor malleable cast or :
. Fence Using Roll Formed Members pressed steel fitting construction, PLANS DIVISION
, . ) . " Fittings not specificallyv detailed shall be of - . —~ - O
@ Corner post SIIH{" /ie. SECUQB WIFT ime%ral 1 8t-0 approved heavy duty design. ENCb I “DUDT?‘I AL 1 Alrf/b_, .
' fagflc/éoops per Detal Dt r.m'“legua A Strain posts shall be spaced at 500' maximum naAnT T T T T
(2 Line post 2.7 2% 1t' section per “etal o intervals and both corner and strain posts shall oA 'TICATLD ”’TKE
o . L L zrﬁqﬁa[ _ —— : ST have strain panels each side.
Strain or gate pos 1/2 .D. nominal pipe size -6t All pi C hall b Draon - -
@ Brace 1.35# /ft., section per Detail C as req'd., pipe posts sha e capped. L.O.ML 3‘6_? Drawing No,
or equal g;acidd R? g }':hjﬁ —
*Stretcher bar 1/4" X 3/4" flat 6'-2" ecke . §f¢ - -
@ = Approved C |204
* Not used with corner post having integral fabric loops. (See Detail &) Engr. Plans Uﬁ"f Ly g e rR




3/8" galv. cable;

OSSN IR

SECTION B-B

washer (powerline
hardware}

SECTION D-D

white tops.

Barrier posts shall be S4S redwood, untreated.

All cable ends shail be wrapped with galvanized tie wire in
accordance with the cable manufacturer's recommendations,

Barrier fence shall be used only to prevent crossings between
roadways and shall not be used where guard rail is required or

where physical barriers are present.

BARRIER POST

**200 ' .
,f"% tc " . *ﬁ’]lj 7-wire common; ( ' | )
e I v All panels 20' max. ] Lable sag p('e‘r <u B B 4200# test minimum. Z FRONTAGE ROAD | | (
T { 11 i panel = 3/4 max.l - Use for both wood or 7 — ! ' |
T N ] . -ﬁ:—_—'_zi kﬁm# £ : +  stecl post corner. 14 - - (9% O YRetr o g .
: /2" X 1 1/2" #9 galv, ~ Wy o 1 /om H Tor = g . R
« /_bolt 6" turnbuckle wire tie 2 1/2 X/'ZI 1/2' Aliynment of barrier AN of ’ &\/ 4 ‘3:,7-
. 4000# test X 1/4" 205 fence, See elevations ™ ° dvke PR \\’/@
o te Approved line long for post locations, o \‘._/»
Joz " " " ost section
~l 9 /—g, )1( 2" X 1/4" L }5)' long ’ Extremity of wing wall, i : /
~ ong MAIN ROADWAY end section or pipe T
- culvert 1 I
= r'-;I"- . U‘JI RV AT }b//)’/‘/q PLAN
=1 oo by o 4 B et
O‘ ] Lﬁ# A _I r—ﬁ}vi’_? lv‘/. .
. . S A
- [ \‘:}H-\_ OGRS -SSR Type 1 or 2
e ud “-Anchor plates on line **Maximum distance between =N ) = Type 1 or 2
- 16|.' 5 /2" 9 /2“ X 'POStS. See C-12.01, strain posts or strain Toe of dyke Toe of dy"(e | J\I.'
- l/i,./_ )5(, 11 INTERMEDIATE POST post and end post. Also, ‘
dia. ong STRAIN POST maximum distance between
END POST TYPE 1 BARRIER FENCE - STEEL POSTS IN cable clip splices. Place
turnbuckle approximately ELEVATION
**%200"' midway between cable clip For Type 1 or Type 2 - 6:1 slopes only
. t - splices.
— ‘ All panels 20' max. D ¢ 2!_8||
[,
. ‘] — L Type 1 or 2 | 8"X8"X4'-0" wood posts - no cable
M AREELA 7T i -1 R 5'-0" max, post spacing Type 1 or 2
: —— 609 spikes 8" X 8" 2-3/8" galv., Crosby i ¥ N, " " P
. ) 3 . 3/8" x 10" galv. 2' typ. rh_
2 2 each support posts —a] D type cab}e Cl-lpS. 2-1/2 | | eye bolt, nut and | J__ !
K . g 51 N c to c mu}. Use on: ali - malleable iron 0 e : ?..__.‘3.‘_“ o
o~ 2 . X3 -0 = cable endings, either washer "//{\\//;\"\W L t 2Ryt f TY
wOoO race - wood or steel post ELEVATION
X constr, on For slopes steeper than 611l
= § T T~ - NN | R
o Lo ~ ~ o A ;_ A ] chamfer * Required locaticn of line pcost
1 ) ~ ~ Fal S v AL Vo
5 e ~o ) E G- }—‘/ i—|f ﬂ’ T @ Required lucation of end post
T o by @ Required locati '
| L I | ttMax imun distancel - - L = )}j g equired location of strain post
END POST INTERMEDIATE POST between and post END POST K 2 a3
TYPE 2 BARRIER FENCE  and cable splices. o [ > -
WGCGOD POSTS Place turnbuckle ©® o s
1!_6" 6" filler approx:.mately mid- m_l Xy _‘g
) way between end ! #é
) piece posts = vy vy
= NI NSO TTD i black ]
ISR AN ARRRRY, A .
PIPTLIIS, o~ —— Bu X 8" X 4!
o 1 i
SECTION A-A z ! I redwood S48
2 n .
~ A
Z BARRIER POST ARIZONA HIGHWAY DEPARTMENT Rev
SECTION C-C
Galv,, Crosby type SECTION Ll/(ZJ" e . GENERAL NOTES PLANS DIVISION .
cable clip X galv. All concrete shall be Class A. ;
lag bolt Wood posts for barrier fence shall be rough, pressure treated. BARRIER FENCE
B GG 4 Cable ——1/2" galv. spring Steel posts for barrier fence shall be painted green with AND

Drawn D.G, 10-66 Drawing No.
Traced S.L.T. 10-67
Checked J.P.0O. W 568

Approved
Engr.

Plans
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End treatment as

Finished grade

,r-Suhgrade

Apron as called

called for on Plans

for on Plans

Drain. or c it d ' - : >
chan. excav I Culv. lgth. wx_h hawl. h\¢—— Note: Culvert length will be given in 2' units, 3;;9;_9133;4 e
No pipe shall extend above subgrade. c .
4 Culv. lgth, with no end treatment.
Culv. lgth. with end section.
P See Std. €-13.03 or C-13.05 ¥
whichever is applicable
EMBANKMENT INSTALLATION o
o Fill
le Varies -l slope -
v: ﬁh*‘*-;:z“‘k Berm-—y ol 2:1 siope
RN Finished grade =y ) | N /7
Slope as T Outside =~ 4 \é
called for TaeL dia. ~——
on Plans ~ - F =in.
- .§ \“-Subgrade
4
i
1]
! ﬁa Diameter *Minimum -space between pipes
T3 12" _to 24" 1"-0"
30" to 66" One-half diameter of pipe
CUT INSTALLATION 72" to 84" 3'-0"
*When headwalls ave used, space as per
 headwall standard,
% Width of cut ditch wminus 1'-0". End Elevation
6:1 slope Outside
< aties Span ® W for outlet end = 4' + pipe dia.

4'-0" mins

Note: Drop inlet similar

?xha/7

o
,(V‘
~ 2 Span Minimum space between pipe arches
o : 18" to 36" 1'-0"
o N 43" to 72" | One~third span of pipe arch

/ * r

: AN SPACING FOR MULTIPLE INSTALLATIONS

%««‘// “
% %
) >
‘/
o &
% - Finished shoulder line—»{ - £
— _
e — el .
© Ve et L S Stare: £ le-Varies
.‘.‘.."‘-- _.-sﬁ-.ﬁ‘:--
T ‘}-\/\ 7 R — '
ine 'ff$ —Pipe 0.D,
aggregrate et
FIGURE A Perforated C.M.P.

Place holes down

PERFORATED C.M. P. INSTALLATI

o i o e e G

TR s by A AN T T TR ) S e SRt

Berm shall be constructed as noted
on plans.
GENERAL NOTES
Additional excavation shall be required, as
shown in Figure A, when headwalls are located in
a cut ditch.
Headwall shall not extend more than 3"

above the embankment slope and in no case above
the shoulder elevation.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

ZIFE CULVERY
INSTALLATICH

Rev
12268,

Drawn D.G. 3-08 Drawing No.
Traced D.G. 3-68
Checked |J.P.0. 3 5-48 C- |3 OI
Approved )
Engr. Plans m,ﬂ,,/ﬁp,;.gg

* o i g




Class A concrete

d

2" X 2" max. size welded
wire fabric. 12 ga. max.
Overlap and tie with 2
wire locks.

3=-4" min.

GENERAL NOTES

gk s 7 7 "/ = ] Rubber gasketed 3cints shall
% . o ~F i b \ . . . -
s — e used on irrigation and storm sewer
TONGUE AND GROOVE BUTT 1' long trench at joints lines unless mertar jeints are speci-
(Broken ends) fied,
Cross drains with tongue ang
MORTAR JOINTS CONCRETE ENCASEMENT groove joints will not require exter-

nal mertar bands.

For mirimum cover and maximum
fill heights on ccncrets pipes, refer
to S5td. C-13.03,

NN NN NN N ANANNNNANRANNYT YT R NNNNSNNA

310" Finished grade Finished grade == = ] & & & S NN SNNRTNR

x

1

Original I
zround . i - H/24,

g I Lo E _ ~-1"-0" min.,

— o 3/4 0.D. max.

. {
_mﬁ..—‘_——_-_u;a—x’— *0.D./4 max., 6" min. *.J, 0.D. *
TYPE 1 - POSITIVE PROJECTING SOLID ROCK OR OTHER

UNYIELDING MATERIAL

Finishedgrade-— s NN N N N NN N N NNN NN N NN N NN Finishedgrade _).\\\\\\V\\W*\\\\\\\\\\\'\\\

5 0.D. min. ) L 5 0,D, min.
fNat:ural ground or -,

= N

1. Build embankment to

e N\

ted bank-
;2:5_"“ ed emback here. N NN N \ ARIZONA HIGHWAY DEPARTMENT Rev
2 Excavata trench, - \[]/ PLANS DIVISION /z_p.ngr‘
Slope walls in un- . 3. Place pipe. ~ \/
stable soil 3 4. Backfill & compact i/ VT ATy TN T h
—N e 1" above top o pire. REINFCRCED CONIRETE
Where width at top h..\i \ \j_L 5. Place fill material AT
of pipe exceeds 1,5 — b —_——_L_ loosely in balancesy Y PIFE FLACENMENT
pipe excee : J io 3 of trench g |
D, ' .D. 1A . oo !
9 D., use.T_\pe 1 O__!_ 0 -l © 0.D./4, 1'+6" max. 6. Complete embankment, _of_ _ or ___.;]:["6 win. Drawn  R.EW 3-53 ' Drawing No
installation. 1.5 0.D. max 6' min. o B W, g No.
: T - 0.D. Traced 5,L.T, 7-67 j
- Checkad :J.F.0. W 5-68
TYPE 2 - NEGATIVE PROJECTING TYPE 3 - IMPERFECT TRENCH , C-13.02
éppro.\,ic‘} ' uf( . :. -~ I
Eror, Piaos o horoaies g A

Y TG g T TR o gt e A s 1 LI D T T CUNENITL ML eI TR R S ey Y S T T T S e ay s T L T I s T e Y




HORIZONTAL ELLIPTICAL PIPE VERTICAL FLLIPTICAL PIPE
Area HE 11 BE I11 HE 1V VE 11 VE I11 VE IV VE Y V1
Size of Crack D Load 100C|Crack D Lead 1350 | Crack D Load 2000 Area Crack D Load 1000 | Crack D Load 1350 1! Crack D Load 2000 | Crack D Load 3000 i Crack D Load 400G
Open'g Min. Tvpe Min. Type Min, Type Size of Type Type Iype Tvpe ! ['vpe
(D1 @ (1) (2) )] (2) Open'g | Min. | (1) (2) I Min (1)1 €2) T(3) i Min, 1Y T(2) T(3Y | Min. [(1) (2)T(3) : Min J(DT(2) T03)
14 x 23 1.8 2 13 20 1 |20 NL 45 x 29| 7.4 2 15 15 2 123 | 40 18 1 '3y INp INnl 1 INL | mL]in 17 i s (n
19 x 30 3.3 2 13 15 1 |20 NL 49 x 32| 8.8 2 15 15 2 181 30 ] 781 1 J28 | 8L [ nL] 1 [NL | SLIaL RN
22 x 34 4,1 2 13 15 1 |20 40 53 x 34| 10.2 2 15 15 2 lis ] 25 j 70l 1 127 s [ &5] 1 inL | sLiwNL TR IEENER
24 x 38 5,1 2 10 10 2 13 15 1 |20 30 60 x 38| 12.9 2 15 15 2 [18] 20 ] 707 1 f27 1 551 8 1 65| s lxL | 1 1751 ~L T 8L
27 x 42 6.3 2 10 10 2 13 13 1 |20 25 68 x 43| 16.6 2 15 15 2 18] 20 70f] 1 {271 40| &1 1 150 | NL |NL 1 |55 | NL | NL
29 x 45 7.4 2 10 10 2 13 13 1 |20 25 76 x 48| 20,5 2 15 15 2 18118 1700 1 {27 '35 1 770 1 (40| NL G NL
32 x 49 8.8 2 10 10 1 13 13 1 |20 22 83 x 53| 24.8 2 15 15 2 l1sjl1s 707 1 [27 130571 1 |35 5L | ~L
34 x 53] 10.2 2 10 10 1 13 13 1 |20 22 91 x 58| 29.5 2 15 15 2 (18 [ 18 [ 701 1 127130 | i
38 x 60 12,9 2 10 10 1 13 13 1 [20 22 98 x 63| 34.6 2 15 15 2 118 | 18 | 701 1 [27 [ 30 | 74
43 x 68| 16.6 1 10 10 1 13 13 1 20 22 106 x 68 40,1 2 15 15 2 {18118 1700 1 {27 | 30 ] 74 ]
48 x 76 | 20.5 1 10 10 1 13 13 1 120 22
53 x 83| 24.8 1 10 10 1 13 13 1 [20 22
58 x 91 | 29.5 1 10 10 1 13 13 1 [20 22
63 x 98 | 34.6 1 10 [ 10 1 13 13 1 [20 22
68 x106 | 40.1 1 10 10 1 13 13 1 |20 22
NOTE: NL indicates no limit.
GENERAL NOTES
All £fill heights are measured in
feet from finished grade to top of pipe.
Minimum fill heights shall be as
noted except no pipe shall extend above
ROUND PIPE subgrade.
CLASS 1 CLASS 11 CLASS 111 CLASS 1V CLASS V For cases not covered hereon, special
Area | Crack D Load ROO | Crack D Load 1000 | Crack D Load 1350 | Crack D Load 2000 | Crack D Load 3000 | designs may be prepared.
Sizd of Type Type Type i Type Type ; Type refers to tvpe cof placement.
Dpen'g | Min, | (1) (2Yi Min. D T [ Min. MA@ [ Min (D T [ I Min (D 72) (D For other details see Std. C-13,02.
12 | 0.8 3 8 5173 11 14 3 JeO [ NL [ NL| 2 |NL [ NL [ NL[ 1T INL | 8L | NL
15 [1.2 3 8 913 11 14 3 30 ] NL TNL] 2160 | NL | NL] 1 |NL | NL | NL
18 |1.8 3 8 9 [ 3 11 14 3 J25 | NL I NL] 2 [40 | NL [ NL| 1 |NL | NL | NL
21 | 2.4 3 8 91 3 11 14 2 120 ] 307 44] 1 [30 ] NL { NL| 1 [NL | NL [ NL
24 | 3.1 3 8 91 3 11 11 2 151 20 391 1 Tos|ao I NL] T [NL | NL|NL
30 | 4.9 3 8 91 3 11 11 2 15t 200 35] 1 {23 NL [ 65] 1 {60 | NL | NL
36 | 7.1 3 8 9] 3 11 11 2 15[ 151 351 1 [23 ] 40 {62 T [45 ] NL | NL
42 19.6 3 8 91 2 11 11 2 115 15 35] 1 1231 30 62] 1 35 NL | NL
48 112.6 3 ] 9t 2 11 11 2 J15 0 15 { 357 1 [231 26 1'59] 1 |32 | NL |100 e o ke
54 [15.9 3 g 51 2 11 | 11 | 2 [15] 151 35 1 |23 | 24 | 561 1 1321 601 95 ARIZOXA HIGHWAY DIPARTMENT Rev
60 119,6 3 8 9 1 2 11 11 2 115115 1 35 1 [ 23] 23 [ 571 1 321 a8 1 90 PLANS DIVISION
66 [23.8 3 8 9 | 2 11 11 2 115115 ] 351 1 [ 23] 23 [ 57] 1 [32] 471 8&s
1z 223 1 & 5| 2 Lo s s Tas T s Tes [Ts7 10 B [as T es FILL HEIZHTS
8 [33.2 3 9| 2 11 11 2 |15 35 1 (23l 231 57 1 [321 43 &5 ) o
B84 [38.5 3 8 9 2 11 11 2 15 15 35 1 23 23 57 1 32 43 | %5 FOR REINE‘ ORCED
90|64, 2 3 § 5] 2 11 [ 11 |2 15| 15 | 34] 1 |23 33 [ 56] 1 132 | 43 &5 CONCRETE FIEER
96 [50.3 3 8 g | 2 11 11 2 {15115 [ 337 1 " 23| 23{ s« 1 [32] 431 80 :
102 |56.7 3 ) 9] 2 11 | 11 | 2 |15 15 | 311 1 23] 231 52| 1 |32 [ 431 =0 Drawn [ J.P.0. 7-65 Drawing No.
108 163.6 3 8 9] 2 11 1t | 2 [15] 15 [ 30( 1 T 23] 23| s0] 1 |32 143 [ 50 Traced _ | S.L.T. 8-67
Checked L-}-P-O- Y 5-48 C_|3 03
Approved ! *
Engr. Plavs MU der 568
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Length of pipe
N gl =
per Plans T
“}_____________"‘
A : A
L 1
i
' - i - -
¥
I
i
|
o= ~—
c B
PLAN
e T T Slope
] 1
-
J__ <
AL “._“h . P M = Sy E’
;T_ - E | &
1

SECTION A-A

FRONT

ELEVATION

PIPE | APPROX., DIMENSIONS - INCHES APPROX.
DIA. | WEIGHT T A B C E F SLOPE
24 | 1520% 3 9t [ 437 |30 |73. {43 3
27 | 1930% 31| 10, | 490 |24 | 734 | 56 3
30 | 2190+ 3 112 |54 [19- 1732160 3
36 | 4100# 4t 115 |63 |34 197%v |72 3
42 | 53804 4L 121 163 135 198 178 3
— 48 | 65507 | 5 |24 |72 126 (498 [84 3
54 | 82404 5% 127 [ 65 {33, [98% {90 24
1!_01!
min.
SPACING FOR MULTIPLE
INSTALI.ATION

*( *B {
_L
1/2 dia.{_ T“\\

GENERAL NOTES ’ 4
Design of end section shall conform to
standards for reinforced concrete pipe.
End section joint conformation shall
match the pipe joints.
Embankment slope shall be warped tc
match slope of end section.

LEmbankment
slope

Culvert
length

Right Angle Culvert

Roadway ¢,
0
~
B
[nd
o
@

*Sea Table

Skewed Culvert

CULVERT LENGTH AS SHOWN CON PLANE

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION |

END SECTICN
XEINFORCED CONCRETE
FIPE

Drawn D.G. - 4-67 Drawing No.
Traced S.L.T. - 5-67

Checked 1.P.0. $§0 5-4p -
Approved c '3'04
Engr. Plans f; £-¢R




DIMENSIONS - INCHES PIPE ARCH DIMENSIONS - INcmg_s_[ 1
PLPE GA. A B H L W APPROX. | CORNECTION GA, A B H L W APPROX, CONNLCTION
DIA, +1 Max. | #! 141 2 SLOPE TYPE SPAN RISE +1 Max.| £l 1142 SLOPL TYPFE
< 18" 16 8 10 6 31 36 2 1/ 1.2,3.4 29 18 lé 9, 14 6 32 1 =0 21/ 1L2.3.4
24 16 10 13 6 | 41 48 2 172 1,2,3.4 36 22 14 LO 16 ) 39 |50 2 1/z 1,24
Length of C.M.P. - 30| 14 2| 16| 8 | 51 |60 2 12 | i.2.4 473 37 L 112 1 18 | & 1 4617, 21/, L.2.4
per Plans ,*-1 -7 36 14 14 19 9 60 72 Z 142 1.2,4 50 31 12 13 21 E 53 |85 2 172 1
Fo-" 42 i2 16 22 11 69 | 84 2 1/2 1 58 36 12 18 26 12 | 63 190 2172 L
P T T~ T~ o:// 48 12 18 27 12 78 80 2 1/4 1 65 40 12 18 30 12 70 102 | 2 1/2 i
A 56| 12 18 | 30 [12 | 84 [102 2 1 72 44| 12 18 | 23 12 | 77 |14 | 2 1/4 1
1 60 12,10 | 18 33 12 87 114 1 3/4 1 :
M = 66 12,10 | 18 36 | 12 87 [120 1 1/2 1
. 72 | 12,10 | 18 | 39 | 12 | 87 1126 11/3 1
h 18 12,10 18 42 12 87 1132 1 1/4 1
S g 84 12,10 | 18 | 45 [ 12 87_[138 1 1/6 i
T~ ~ GENERAL NOTES
T~ ‘ The end section may be jeined to
~4—1 the pipe, pipe arch or connector section
< by bolts, rivets, dimpled bands or
threaded rod type fasterners. For
allowable connection types, see table.
For the Type 1 counnection, maximum
allowable spacing shall be 1' - 0" with
a minimum of 8 bolts or rivets per joint,
1 L 3/8" bolts or rivets shall be used for
T~ . Threaded pipe sizes 18" through 42". 48" and 54"
"t Slope rod sizes shall use 1/2" bolts or rivets and
o! =]~ Rod 3/4" bolts shall be used for 60" and over.
! MULTIPLE INSTALLATION holder Use Type 2 or 3 cornections only
Z£ SPACING on annular pipe or helical pipe with an
ot TYPE 2 annular end grom:re. .
bl The foregoing applies to corre-
E‘L sponding area arches,

END SECTION DIMENSIONS
Showing Type 1 Riveted or Bolted Connections

i dia. ‘
or rise
Embankment
Culvert slope
length Normal toe

of slope

Roadway ¢

%]
]
[r]
~
&y
o-
~
2

Right Angle Culvert Skewed Culvert

CULVERT LENGTH AS SHOWN ON PLANS

Threaded
rod

Connector
lug

TYPE 3
e S Dimple
Lezz|laz=Z7H band
e - .o‘ -4
- =)
TYPE 4

A1l components of the end section
shall be galvanized.

Embankment slope shall be warped to
match slope of end section.

When pipe is exposed beyond normal
embankment slope, a covering berm shall
be added. See Std. C-13.61.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

END SECTION
CORRUGATED METAL
PIPE AND FIPE ARCH

Drawm

D.G. 4-67 Drawing No,
Traced R.A.F, b-67
Checked J.P.O. Ay e l
Approved N - C 3'05
FEnzr, Plans :Mno

Rev
o-28-70




—
__: i
Length of C.M,P. J
g -
per Plans
Nﬂ\f\fPJ\ﬂ
Z =
dadmdalad
i
o
.
- L -
f-
Pror T T T T
Slope
d -
< ol
o}
ol
b L Nd L
See General Notes-f -
SIDE ELEVATION
. Culvert ‘ Embankment
" length “1 slope

Right Angle Culvert
CULVERT LENGTH AS SHOWN ON PLANS

SPACING FOR MULTIPLE
INSTALLATION

SIDE ELEVATION OF
INSTALLATION USING ADAPTOR

Roadway €,

Skewed Culvert

ol

DIMENSIONS - INCHES PIFE ARCH DIMENSIONS - INCHES

PIPE | GA. | A | B H| L W | APPROX, CA. | Al B Hp L W] APPROX.

DIA, +1 | Max.| #1 | #+15| +2 | sropE SPAN | RISE 31 | Yax.| #1 | *1%) #2 | SLOPE
24 16 10 13 § alkr 48 2 1/2 29 18 16 9 14 6 32 48 2 1/2
30 14 12 16 8 51 60 P 1/2 36 22 14 10 16 6 39 60 2 1/2
42| 12 | 16 | 22 | 11| 69 | 84 | 2 1/2 20 31 |12 | 13 ) 21 ) 9153185, 21/2
28 | 12 1 18 | 27 12178 | 90 | 2 1/4 58 36 | 12 | 18 | 26 [ 12 | 63 ] 90 | 2 12
“<4 1 12 1 18 | 30 | 121 86 102 1 2 65 40 | 12 | 18 | 30 ] 12 | 70 1102 | 2 1.2
72 44 1 12 | 18 | 33 | 12 | 77 [t14 | 2 1/

!

CENERAL NOTES

The end section shall be joined to the
pipe, arch, conuecter or adaptor by weldirz,
3/8" bolts or rivets. The maximum allowable
spacing of the bolts or rivets shall be 1'-0"
but in no case shail there be less than 8
bolts or rivets per joint,

When an adaptor 1s used, the adaptor
shall meet the requirerenis for 2 stardared
coupling band.

End sections comprised of two or nore
pieces may be field assembled using 3/8"
bolts or rivets,

End sections may be joined directly to
pipe or pipe arch without use of 24"
connectors.

All components ef the end section shall
be galvanized.

Embankment slope shall be warped to
match slope of end section.

When pipe is exposed bevond normal
embankment slope, 2 covering berm shall be
added see Std. C-13.01.

ARIZONA HIGIIWAY DEPARTMENT
PLAXS DIVISION

END SeCTION

CORKUGATED VETAL

PIFE AND FIPE ARCH
Draw 0.6, 5=67 Drawing No,
Trac«d | R.AF. 6-67
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TABLE 1 TABLE Il
CORRUGATED, CIRCULAR, STEEL PIPE - 2 2/3" X 1/2" ANNULAR OR HELICAL CORRUGATIONS CORRUGATED, CIRCULAR, STEEL PIPE - 3" X 1'" ANNULAR OR HELICAL CORUCATIONS
RIVETED, WELDED OR LOCK SEAM FABRICATION H-20 LOADING RIVETED, WELDED, LOCK SEAM _#-20 LOADING |
Dia. 16 Ga.-.064'| 14 Ga.-.079" | 12 Ga.-.109"|{ 10 Ga.~.138" | 8 Ga.-.168" Dia. 16 Ga.-.064'" |14 Ga.-.079" | 12 Ga.-.109" | 10 Ga.-.138" ' & Ca.-.168"
Min.; Max, Min,| Max. Min.{ Max, Min.| Max. Min.] Max. Min.| Max, Min.| Max. Min.; Max, Min. | Max, = in.; Max.
12 2 76 2 83 ’ 36 2 29 2 41 1 56 1 63 1 ¢
15 2 60 2 66 42 2 24 2 35 1 b4t 1 50 1 | 60
18 3 51 2 56 1 71 48 3 21 2 30 1 38 1 42 1 1 49
24 3 37 2 41 1 48 54 3 19 2 27 1 34 1 37 11 42
30 3 31 2 33 1 37 60 3 18 2 24 2 31 2 34 . 1 37
36 3 26 2 28 1 32 1 34 66 3 16 3 22 2 30 2 32, 2 34
42 2 26 2 28 2 29 2 31 2 32 72 3 15 3 20 2 29 2 30 0 2 32
48 2 26 2 27 2 28 2 29 2 30 78 3 13 3 18 2 28 2 29 . 2 31
54 2 26 2 27 2 28 2 28 84 3 18 2 27 2 28 | 2 29
60 2 26 2 27 2 28 90 3 17 3 26 3 27 3 ' 28
66 2 26 2 26 2 27 96 3 24 3 25 3 1 26
72 2 26 2 26 102 3 22 3 24 3 i 25
78 3 26 108 3 21 3 22 323
84 3 26 114 3 21 3 22
120 3 1 20 ER
" TABLE 11T
STRUCTURAL PLATE PIPE - 6" X 2" CORRUGATIONS
BOLTED FABRICATION (4 - 3/4", A=325 bolts per foot of seam) * H=20 LOADING
12 Ga. 10 Ga. 8 Ga. 7 Ga. 5 Ga. 3 Ga. 1 Ga, GENERAL XOTES ’
Dia. Min Max, Min Max. Min Max. Min Max, Mi Max, i Max., N Max, All fill heights are measurad, in feet, from {inished
ey 37 Mo 7@ MY T Mt TE 1T m [ @ 1 [ @) grade to top of pipe.
66 1 39 1 57 1 66 73 1 71 86 1 79 158 1 88 176 1 96 198 {inimum fill heights shall be as noted except no pipe
72 1 32 1 46 1 49 | 63 1 152 72 1 56 87 1 61 122 1 66 132 shall extend above the subgrade.
84 1 28 1 38 1 40 54 1 42 62! 1 45 74 1 48 88 1 51 102 Fill heights over 1C0" shall be used onlyv aiter a
96 2 .| 24 2 34 2 35 | 47 2 36 54 2 38 65 2 140 77 2 42 83 thorough investigation of the foundation muterial,
108 2 21 2 31 2 132 | 42 2 133 | 48 2 134 58 2 136 67 2 137 73 All corrugated metzl pipe and appurterant parts shall
120 2 19 2 29 2 30 { 37 2 3% 142 2 32 52 2 33 60 2 . 34 66 be galvanized,
132 3 18 3 26 3 29 1 33 3 .29 | 39 3 130 46 3 31 55 3 |32 60 For installation details, see Std. C-13.01.
144 3 16 3 23 3 [ 28| 31 3 128 | 36 3 29 42 3 |29 51 3 |30 55 For fill height design data, see Std. C-13.07.
156 3 15 3 21 3 |27 1 29 3 127 |33 3 128 40 3 28 47 3 129 51
168 3 14 3 19 3 |26 3 127 130 3 27 37 3 128 43 3 128 47
180 3 13 3 18 3 24 3 127 29 3 27 34 3 127 41 3 | 27 44
192 3 18 3 23 3 126 3 27 32 3 127 38 3 27 42
204 4 17 & | 22 | 4 125 4 | 26 30 4 126 36 4 27 40 ¢!
216 T 4 |20 4 124 4 126 29 | 4 |26 | 34 4 |26 | 37 ‘._\qe Row
228 4 | 20 | 4 122 | 4126 4 126 32 4 126 35 o0 ARIZONA HIGHWAY DZPARTMENT
240 4 |21 1 I 4 126 4 126 30 4 126 33 . PLANS DIVISION
252 4 |25 4 126 30 & | 26 31 i D._lﬁ
\ 1 T
CORRUGATED METAL PIFE
NOTE: (1) indicates circular pipe. * Bolts shall be torqued to - ~~ YT
{2) indicates 57 vertically elongated pipe. not less than 200 ft, lbs. DESIGN FILL :‘iEIdeTD
When sizes below heavy line are used, design nor greater than 300 ft. 1bs.
calculations shall be prepared and submitted Drawn D.G. i Drawing No.
for checking. Traced S.L.T. 9-67
Checked J.F.0. 297 5-68 :C_|3 06
Approved . ; *
) Engr. Plans ,,ﬂzidéyﬁle 564 | —




Criterion 2.

Formula 2(a)

Criterion 3.

Fornmla*IB (a)

Formula 3(b)

h in la. Solve la ‘for 1 and determine required gauge
and corrugation from table. If 6" X 2" corrugation is
indicated, solve for I in 1(b) to determine gauge re-
quired for elongated pipe. If I is negative, metal
thickness required is less than the minimum tabular
value. :

LONGITUDINAL SEAM STRENGTH

Dh

Ca = 5.0046

Solve for Ca and determine gauge and corrugation
from table of Cy values.

BUCKLING OF PIPE WALL

2
£ = 45,000 - 1.4547 ELE%—EJ

Use r for the corrugation corresponding to the heavi-
¢68t gauge determined by formulae la, ib and 2a.

Solve for fu to determine the maximum allowable buck-
ling stress.

_1.805 Rh

Ag = fo

Solve for Ag, using fy value determined in 3a, and
select gauge and corrugation from table.

-

* When Deflection or Buckling is the control, an increase

in the maximum h may be realized by backfilling to 95%

Proctor
to:

Formula 1(a)

Formula 3(a) £, = 45,000 - 1.454710.44 RJZ gauge and corr. that will satisfy all reguire- Drawn D.G. 9-67 Drawing No.
L3 ments is 7 gauge, 6' X 2" corr. Similarly, with Traced $S.L.T. 10-07
cireular pipe the lightest gauge is 5. Since Checked J.o.0. aqg 5 -8
cost-wise the two are ccomparable, 7 ga., 6" K 2V Approved - (:'- IES.C)TP
5% vertically elongate: pipe iz selected. Engr. Plans f{éi- / é‘ 5B J

density. This revises the applicable formulae

1= 2.08 8R3n - 57.3 R?
26,800,000

Deflection of pipe

Formula 1(a)

Formula 1(b)

Longitudinal

Formula 2(a)

(2,31)(729,000)(27) - (57.3)(72%9,000) _ 0.138

L= 26,800,000

I values in table indicate a gauge requirement,

for circular pipe, of 5 in &'" X 2" corr.

_ (1.155)(729,000) (27) = (57.3)(729,000) _ _4 414
- 26,800,000 :

|

The result being negative indicates a gauge re-

quirement lighter than 12 gauge when pipe is e=-
longated 5% vertically.
Seam Strength
_(15(27) _
Ca = 0.0046 88,000

Referring to table, 7 gauge, 6" X 2" cotr. is
required.

Buckling of Pipe Wall

Formula 3(a)

Formula 3(b)

Analysis:

= 34820

fu = 45,000 - 1,4547 [0‘6" 90:]

2
. 688
s

indicated by
value for r

Note that since a 6" X 2" corr. i
the preceding results, the 6" X 2"
is used.

The result (allowable buckling stress) is used
in the following formula 3(b) to determine gauge
requirement.

e = (1.805)(90)(27)
s = 34820

= 0,126

The table indicates a gauge requirement of 12
gauge in 6" X 2" corr,

Using vertically elongated pipe, the lightest

All other
values are

Criteria 1, 2 and 3 embody the factors to be in-
vestigated in the design of corrugated metal pipe cul-
verts,

Appurtenant formulae are developed from data sup-
plied by the B.P.R. 1966 publication titled ''Corrugated
Metal Pipe Culverts = Structural Design Criteria and
Recommended Installation Practices.” These formulae

2 2/3" X 1/2" Corrugations 3" X 1" Corrugations 6" X 2" Corrugations
CU C 1 CU
Gage| Ag I T 1 2 Ag I r [2-5/16{2-3/8 2-7/1 Ag I r |4=boltslb6-bolts|8-bolits

‘ rivetlrivet rivets|rivetgrivetd ft. ft. fr.

16 1.0646 1.0018921.1726]16750]21500 || .0742|,008658 | .3452[19200 | 2580C ©,/8" bolts.

14 1,0808 1.0023921.1726}18200/259800 || ,0927].0108331.3452]26500 | 3430C 6" X 2" €

12 [.1130 |.003425].1726 2340046800 || .130 |.015458.3452 41600(53000(| .1297].060416 |.688] 42000 for 3/4" bolts.

10 |.1454 [.00453311.1726124500149000 [ .16741.020175.3452 4350C 161000} .1669.0781661.688] 62000

8 [.17775[.005725].1726[25600{51300 j| .2048].,025083 |.3452 45600164000]| .2041[.096166].688| 51000

7 .22831.1078 .688! 93000

) .26566].126916|.688{112000

3 .30481.146166(.688{132000 _

1 o34321.1658331.688[144000 184000 220000

3/8" L4680 .232 .688 _ 2700000
Criterion 1. DEFLECTION OF PIPE EXAMPLE
. 2.3 R3h - 57.3 3 Given: h = 27; D= 15; R = 90 od .

Formula 1(a) I(for circular plge) B 26,800,000 Find: Gauge and corrugacion required. provide safety factors as follows: Criteria 1 = 3.33;
Formula 1(b) I(for 5% vertically elongated pipe)=Substitute h/2 for Solutionm: Criteria 2 = 3.33 and Criteria 3 - 2.00.
Constants used are:
Embankment weight/cu. ft. = 130 1bs,

Embankment density 0% Proctor.
Modulus of passive earth resistance
Soil stiffness coefficient = 0,32,
Deflection lag factor 1.39.
Modulus of elasticity 29,000,00C p.s.i.

1000 p.s.i.

tr

xplanation of svmbols used:
= Area/lin. inch of pipe in sc. incn=s.
Actual ring compression in 1b./ft.
Allowable ring compressicn in 1b./ft.
Pipe diameter in ftr.
Actual buckling stress in p.s.i.
Allcwable buckling stress in p.s.i.
Fill height; firn. grade to top of pipe in ft.
Moment of inertia of pipe wall in inches™/ inch.
Radius of pipe in inches.
Radius of gyration of pipe wall in inches.

H R ’.:I"c"ﬁm"h U‘__{ﬁmﬁv'fl-

o n

ARIZONA HIGHWAY DEPARTMENT ,
PLANS DIVISION CTTe

CORRUGATED METAL PIPL
FILL HEIGHT
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TABLE 1-A
CORRUGATED, STEEL PIPE ARCH. 2 2/3" X 1/2" CORRUGATIONS. RIVETED, WELDED OR LOCK SEAM FABRICAT LON, H-20 LOADING
Size - In. Fill Heights - Ft.
Opening Corner Maximum Corner Pressure = 4000 Lb./5g. Ft.
Span X Rise Area Radius 16 Ga,~-.064" 4 Ga.-.079" 12 Ga,-,109" 10 Ga,-,138" 8 Ga.-.168"
5q. Ft. In. Min. Max. Min. Max. Min. Max., Min. Max. Min, Max,
18 X 11 1.1 3.5 i 1 1/2 12 1 1/2 12 1 1/2 12 1 172 12 1 1/2 12
22 X 13 1.6 4.0 1 1/2 11 1.1/2 11 1 1/2 11 11/2 11 1 1/2 11
25 X 16 2.2 4.0 2 10 [ 2 10 2 10 2 10 2 10
29 X 18 2.8 4.5 2 10 2 10 2 10 2 10 2 10 .
36 X 22 4.4 5.0 2 9 2 9 2 9 2 9 2 9
43 X 27 6.4 5.5 2 8 2 8 2 8 2 8 2 8
50 X 31 8.7 6.0 3 7 3 7 3 7 3 7 3 7
58 X 36 11.4 7.0 3 7 3 7 3 7 3 7
65 X 40 14.3 8.0 3 8 3 R 3 g
72 X 44 17.6 9.0 4 8 4 8 GENERAL NOTES
All fill heights are measured from finished
grade to top of pipe arch.
Minimum fill heizhts shall be as voted except
no pipe arch shall extend above the subzrade,
To determine fill heights for sizes other
than those shown ir the tablas, use Std. C-13.09
Pipe Arch Desiun lata,
TABLE 2-A
STRUCTURAL PLATE PIPE ARCH. &" X 2" Corrugations.
BOLTED FABRICATION, 4-BOLTS/FT. * H-2G LOADINC
Size Opening | Corner Fill Heights - Ft.
Area Radius Max. Cocrner Pressures 4000 Lb./Sq. Ft.
Span & Rise Sq. Ft. In. 12 Ga. 10 Ga. 8 Ga. 7 Ga.
Min. Max.iMin., [Max.|Min. [Max.|Min, Max. ‘i
6'- 1" X 4'-7" 22 18 1 15 1 15 11 15 I 15 -
7'- 0" X 5'-1" 28 18 1 1/2113 |1 1/2[13 |4 172113 |t 1/2] 13 Wt
7t-11" X 5'-7" 35 18 1 1/2]12 1 1/2112 J11/2 |12 1 1/2 112 s
8'-10" X 6'-1" 43 18 11 1/2 110 [1 3/2110 01 1/2 110 | 1 1/2 110 vt
9'- 9" X §'-7" 52 15 |2 9 [2 9 {2 9 1 2 9 Nl
10'-11" X 7'-1" 61 18 2 8 2 8 |2 8 2 8 .
117-10" X 7'-7" 71 18 2 7 ]2 7 2 7
137. 8" X 8'-1" 81 18 3 6 13 3 3 6 ARTZONA HIGHWAY DEPARTNENT Rav

* Bolts shall be torqued to
not less than 200 ft, lbs,
nor greater than 300 ft, lbs,

PLANS DIVISION

CORRUGATEL
METAL PIFE AxCH
DESIGN FILL HEIGHTS

__gyawn | D.G. 10-67 | DJrawing No.
_Traced [ S.L.T. 10-67
Checked | +.P.0

Approved JT. . 905 2.8 l C_I3.08
acr. Plans x@’dl-‘g&—(/ébl I2%3 !




TABLE 1 TABLE 1II
2 2/3" X 1/2'" Corrugations 6" X 2" Corrupations horh'| Ly Lp {Litlp
Cu Cy 1! 1800 130 1930
Gage Ag 1 r 1 2 Ag I r |4-bolts|6-bolits|8=boits 2! 800 260 1060
rivet|rivet fr. ft. ft. 3! 600 390 990
16 |,0046 [.00183921.1726116750[21500 4! 400 520 920
14 |,0808 !',0023921.1726/18200129800 | 57 250 650 900
12 },1130 {.0034251,1726123400{46800 |f .1297 .UbDQlﬁI.ﬁBB 42000 6! 200 780 980
10 !.1454 §,0045331,1726124500149000 ;] .16691,0751661.688] 62000 7! 175 910 1085
8 [.17775].0057251,1726125600,51300 || .2041!,096166}.6858] 81000 g 100 1040 1140
7 .2283',1078 638§ 93000
5 .26661.126916 | .683!112000 For h=9' and over, lj is
3 L3043 1.146166 1 ,6881132000 eliminated so total load
1 ,3432[.165833(.688] 144000 [18400Q [220000 then becomes h X 130.
EXAMPLE:
Criterion I CORNER PRESSURE
- - 11} : -
Formula 1 (a) = 65(Ly + Lp) Given: 72" X 44" Pipe Arch, h =15, R
Re Find: Gauge, corrugation, h'
Using h, take (L} + Lp} from Table II and solve for P.

Formula 1

Critericon

Formula 2

Criterion

Formula 3

Formula 3

Criterion

Formula &

(b)

2

3

(a)

(b)

4

(a}

Formula 4(b}

Note: If P>4000, consideration shall be given toward
possible special back fill design.

(LL + LD) - 667RC

S
Solve for Ly - Lp.

Use Table 1T to determine h'.
LONGITUDINAL SEAM STRENGTH.

Cg = 1.67S (L + Lp)
Using h,
Determine gauge and corr. by comparing C, with
C, values in Table T,

BUCKLING OF PIPE ARCH WALL

£, = 22500-0.72735 (3.848/r)?

£, . S(Ly + Lp)

26A
Use r for corrugat1on indicated by Formula 2
Equate f,, from 3(a) in 3(b) and seclve for Ag
Determine gauge and corrugation from Table I.

DEFLECT ION
A, = 0.6H

- 3
Ag = 1.507hSR

29,000,000 1+61R7

- 2.202 FILL HEIGH
Use value I of heaviest gauge and corrugation Ag= 1307 X15X6X(3X6+3X3J. 67)° DEDT N D A.mA
required by Criteria 2 and 3. If £ >£,, deflection 29,000,000 X €.003425 + 61 X (3 X 6 + 3 X 3. 67) + 7 :
is satisfactory. = 2.08 Drawn D.C -67 Drawing No.
A >A, so deflection is satisfactory. Traced R A. F 11 67
Apofoved ;Q!V i .
Eoox. Plans b fiives

take {li + Lp) from Table T1 and solve for Cja.

Formula 1(a)

Fecrmula 1(b)

Formula 2

Formula 3(a)

Formula 3(b)

Formula 4 {(a)

P

6 X 6 X 1950
g

7800

Since P> 4000 investigation of special backfill
and/or corner support desiygn is mandatory.

il

667 X 9

6
1000
From Table 11, h' = 3

(1, + Ip)

"

Ca

1.67 X 6 X 1950
= 19550
Referring to Table I,

f

u

t

9620

9620 = 6 X 1950
26A

Ag = 0.0507

Referring to Table 1, value of Ag
lighter gauge than that called for in Formula 2 so
12 ga., l-rivet, 2 2/3" X 1/2" is safe from buckling.

A, = 0.6 X 3.67

12 ga., l-rivet,
satisfactory with respect to seam strength

22500 - 0.72735 X (3.86 X 6/.1726)2

indicates a

Criteria 1, 2, 3 and 4 embody tie factors to be:
investigated in the design of corrugated metal pipe
arch culverts.

Appurtenarnt formulae are condensed from data
supplied by the 1967 edition of American lron and
Steel Institute's publication titled "Handbook of
Steel Drainage and Highwayv Censtructicn Preducrs”
and the B. P. R. 1966 publicaticn tizlea "Corrugated
Metal Pipe Culverts - Structural Design Criteria and
Recommended Installation Pfactices.” These formulae
provide safetv factors of 1, 3.33, 2 and 3.33 re-
spectivelv for Criteria 1. 2, 3 anc¢ 4.

Constants used are the same as for Std. C-13.07,
"Corrugated Metal Pipe Fill Height Design Data."

xplanation of variable symbols used:
= Area per lin. inch of pipe arch in sq. in.
= Actual ring compressicn in lbs./ftr.
= Allowable ring compressicen in ibs./ft.
= Allowable buckling stress in p.s.i
= Max. fill height; £in. grade to top of pipe arch.
' = Min. fill height; fin., grade to top of pipe arch.
= Moment of inertia of pipe arch wall in
inches&/ inch
= 3H+35 in inches
= Radius of gvration of pipe wall in inches.
= Allowable deflection in inches.

E
Ag
C
C
£
h
h
I

u
A, = Actual deflection in inches
S = Span in ft.
H = Rise in ft,
Re = Corner radius in inches
P = Corner pressure in ibs./sg.7t.
X 1/2" is
ARIZONA HIGHWAY DEPARTMENT Rev

PLANS DIVISION

CORR. METAL FIPE ARCH
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damp proofing / : D
Ex
N
‘ Longitudinal scores
e 1'-6" ¢ to ¢ R l
Longitudinal scores - Y - : W
1'-6" ¢ to ¢ of . N - Hot mop asphalt ‘ri\
TN\ i v B, p asp o
) :ﬁ‘\\«, NN~ damp proofing s
R AT . SR R g e e e
FULL CIRCULAR PIPE,
. PIPE ARCH OR
C. M. P. ORSTRUCTURAL PLATE FIFE STRUCTURALASLATE.ARCH
. END ELEVATIONS
GENERAL NOTIES
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m gTom:nt The wire mesh shall be rastened or
his P welded in an approved manner to the cor=
rugation crests.

All laps shall be 6" minimum.
Invert paving shall net be placed

-

until fill over pipe is covpleted.
M

Concrete cshall be Class & or
pneumatic mortar.

b
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* 1'-6 1'-6" Catch Basin, Manhole or
| MZ_/W 'T&\ Section Showing Section Showing Similar Structure
1'-6" Structural Excavation Special Backfill

Plan View Showing Structural Excavation Payment Limits

Length, L, and Width, W, for P t Limits
one ) e T or Fayment L@ : CONCRETE BOX CULVERTS
¢

H = Height of barrel or headwall

. L without headwalls . excluding cutoff wall.
I L &= 1'-6" max.
I . N
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sect. or U headwall
Pipe line in trench and pipe culvert

with or without one or more headwalls., . .
Plan View Showing length, L, and Width, W, for Payment Limits

Excav, Spec. backfill Excav. | Spec. backfill Excav.  Spec. backfill Excav. , Spec. backfill Excav. | Spec. backfill
| , ’[-Finish grade
D + 1'_0"._
3
i - h/24;
6”__._ S ]
T (T 1'-0" min. ,
3/4 D max.
Metal or Concrete Pipe Metal Pipe in Trench 1'-6" max. Concrete Pipe in D/G max.
in Ewmbankment 6" min. Imperfect Trench 6" min.

Concrete Pipe in Trench Concrete Pipe in Rock

Sections Showing Structural Excavation Width Limits and Special Backfill Placement
PIPE LINES AND PIPE CULVERTS

OPlans show max. quantities

CENERAL NOTES ‘
Payment limits shown include structural

excavation for headwalls,

cutoff walls,

wingwalls, end sections etc.
Placement of special back£ill around
headwalls and wingwalls shall be the same

as that for structures.
Pavment limits shown
to multiple installations
overlap in width limits.
D indicates the 0,D.
outside width of circular
structures respectively.

shall be applied

by discounting

and maximum
and arch type

the

PLANS DIVISION
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PAYMENT LIMITS
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Approach qlab-\ ™ rz' 0” NOTE :

SPECTAL BACKFILL
(Roadway)

RETAINING WALIS

Roadway

SPECIAL BACKFILL
(Wingwalls etc.)

Original ground line

Roadwav exca

avation—~

< Special backfill
Q only within the
roadway prism

Structural excavation /

118

SOfigi“al ground line Z7AR v Special backfill [ /t/ ]

TIETER TIENEY TEAE =T 1 ’/ﬁ/\ (Roadwav side only) p/lod b
T = ' j» = = = — ke 7 e e

roproach <1a GROUND LINE BELOW BERM 1o ¥ 6] l_' ROADWAY IN FILL E‘Eﬁ‘ ﬁ]—

LONGITUDINAL

Original ground line

Abutment or Pier

q*.:aec‘al backfill ic required for piers only when
the pier falls within the roadway prism,

1'-6"

ROADWAY IN CUT -.-j [

typ.

- e e — A

L‘_ll _6”
typ.

SECTIONS THRU BRIDGE

Limits of structural
/_excavat:ion

E

r__J

Structural excavation
- / Original ground line
¥ '37777"
%, g /,A ."’ g . 3 ? ==
o

r Abutment cap

X YT LI [
= \.‘.;_:?gg NO
% DR S

S imits of - [h‘»ml backfill
—2 ] Limits of structural Special backfi
typ. excavation

Abutment wing

TYPICAL ABUTMENT FOOTING PLAN ABUTMENT PLAN

(Showing Limi;s of Structural Excavation)

TE:

<P
L..

Neat line
z I“l'-6” excavation
2
T.q

SECTION THRU TYPICAL
SPREAD FOOTING

For any footing on piles do not use

Neat Line Excavation.

Pier footing

PIER FOOTING PLAN

(Showing Limits of Structural Excavation)

. ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

STRUCTURAL EXCAVATION
PAYMENT LIMITS

AND SPECIAL BACKFILL PLACEMENI]

BRIDGES & RETAINING WALLS

J.R.B. 12-64 -
{Showing Limits of Special Baockfill) zrawnd > ;‘ g 1278 Drawing No.
race .A.F. =7¢
STRUCTURAL E)_(CAVATION SPECIAL BACKFILL FOR ABUTMENTS Checked J.P.O. 531757 o7 Iz
FOR ABUTMENTS 3 3 C— |3.
pPprove £-10
Encr. Plans| «M,?LINLLJLQ,/JJ»]

Rev




DIVEXNSTIONS

T

1.0 A B c | p E L L+E ¥ [
187 6" 6 178" T4 =228 loTcg 112 .2 1Py 4t a6
25 8" ' [T 48" 3 - L 0" 5T -0 2T T s g
307 ] 8" U tatogm sttt et 17 1027 676"
36" [1'-0"1 8" [2'-4" Patag st 1575207 -8" 371 7"
42“ 1!_1|| C.H .2l_7l! 6!_2” 6"'0“ 17"‘6”‘23""6” !*71' 8"’6-’
87 [1T-2"[17=0" 2" =101 6'-8" 8 =10719'-6"126 =4 G- 196"
"y HEADWALL
i Conc., C.¥ Reinf, Steel #4 Bars
1.D. For |For a b b
C.M.P.jConc. 1bs,
Pipe |No. tath [No.j Lgth No. Leth
18" 1 1.68 {1.A5 112 £%-8" 16 | 4'-3" | 10 5'-8" | 90
241 2,37 12.33 (14 5'-4" 16 | 57-3" I 12 6'-8" 1121
30" 3.01 12.96 '18 34-10"1 6 6'-3" 12 7'-8" 1 152
36" | 3.90 [3.83 120 6'-83" [ 6 | 7'-3" 1 14 8'-8" 1 194
42" 14,72 4,63 24 7'-1" (6 | 873" 114 o'-3" 1263
37 15,91 12,79 (23 7V-8" 16 [ 97-3" | 16 [107-8" {239
PL' EEADWALL
Conc. C.Y. Reinf. Steel 4 Bars
1.D4 For J[For | a b b,
C.M.PiConc. lbs.
Pipe [No, Lgth, No.] Lgth, No. Leth,
18" 1,42 11.35 16 L8716 619" 5 5T-8" 7 73
2471200 11.96 (12 57-47 Tp 5T-3" 5 6'-8"1 97
3G 12,53 2,48 14 T 5107 6 9'-9" | 6 7'-8" 1113
361 3,27 13,20 116 § 6'-8" 6 111'-3" 7 8'-8" | 149
52 1 4,04 13,95 [18 7v-2" e 127-g" 7 9'.3" | 194
48" 4,94 14,82 (20 77-83" 6 [14'-3" 3 [16'-87 1215
SI.GLE PIPE HEADWALL
Conc. C.YX. Reint., Steel +#4 Bars
1.DJ Tor For a b
C.M.PiCong. ibs.
| Pipe [No, Lath. [No.i Lgth.
18" 1,17 |1.1% | 8 AN EREEER 56
2671 1.64 1.A0 110 PR N VAN 74
30" 2,05 12,00 10 5'-105'1 5 | 13'-3" 83
36" 2.63 [2.56 112 eT-857"T5 1157-3" | 103
4271 3,24 13,15 (14 7r-2x"} 5 [17'-3" 125
48" 3.96 {3.84 1 7.5 5 [197t-3" | 147
DOUALE ['IPE HEADWALL
C.Y. Conc. Reinf. Steel #4 Bars
I1.D4 For For a b
C.M.PiCenc. ibs.
Pipe {No. Leth., |No.] Lgth.
18" 1.47 [1.42 ! 9 4'-8" |5 j11'-11"| 68
260 2,07 [2.00 [11 5'<4" |5 T147-9" 83
30" 2.62 {2.52 |12 5'-10"1 5 [17°-7" | 105
36" 3,40 13,27 14 6'-8" 5 120'-5" 131
42" 4,19 (4.01 |16 77-2"7 | 5 [237-3" [ 15&%
431 5.15 14.92 |17 7'8" | 5 |26'-1" | 175

L/2 ., F
i {
T
i w1t
T
(%]
[ & -B_
8"
HALF STRAIGHT HALF '"u"

"L'" HEADWALL L+ E -
o
3” 3!! i E’\:
j _ LR 2Ly
~b-straight = ~ -
' 1 a0
I o
T am—— el = r- ‘
i ! I'—_—-'_=_¥[_. —_ :?I =,
J - a-bend - .
i poay s e —_—— 3:'
i \ *_j 1
© T —_ ;f
Cut-off wall for '_‘_;I
down stream head- o~
wall where required,
DOUBLE PIPE
LB— _{‘J c STRAIGHT HEADWALLS
Jd L8 GENERAL NOTES
PLAN All concrete shall be Class A.
" High point of headwall shall rnot
. z - SE ;w project more than 3'" above slope.
F e —_— i " an - '
"‘— p-— ._.J— 3/4 Chamfer\_,_l‘ ;11 -4 | |
E; | T] ARIZONA HICHWAY DEPARTMENT | Rev
v L8 S PLANS DIVISION |
3n _._a-bend 7] | . s
n iy | PIPE HEADWALL
© ¥ ; b-tend » T AT MT N NI Ty
FLAI 1 —3— STAAIGAT , "L"&"U" TYrE
T T T
: ~
SECTION SIDE ELEVATION CCl -I Drawn L.OJM., 3-23-65 Drawing No.
- Traced S.L.T. 3-5-&7 !
Checked | J.P.O. PP 543 !
”U” HEAD“’.‘\ I_IIJ Approved l i C- I4.0I f
Engr, Plans /w -6 48 |

/2 L/2

[o.o]

j:}}iw 3/4" Chamfer-——\ ._3_'.'.{

g

106"
1

b1/

ZJ;;Z‘ljz.. o

SINGLE PIPE

SECTION




PiPE ) DIMENSIONS QUANTITIES
3/4" § X 6" hex. -
hgld bolt 1"6" ) . COY. CLASS A CONC- .
c to ¢ for C.M,P. 1.D. L E F X Deduct Reinf ,Steel
' C.M.P., | for R.C.P. Lbs.
' g ) .
! 3 F 2" | 720" ] 3'-6" | 6'-1" [2'-6' 4.45 0.0Y 205
| - 1. agn | 7reen | areor | 6r-6n [31o0 5027 0.12 265
T B T- &" . y
) ) . D/ 16 | san | gi.om | areov | 6re11v30-0 s5.40 0.14 295
£ < | DETAIL NO. I T oo | arcer | 70100]ae .o |
’ P Beveled dimensions c o 60* 9.0 4'-6 7 -10"13'-0' 7.35 0.19 340
> ’ _to cl.H.jP. and R.C.P, 66* | 10°'-0" 5'-0" | 8'-8" |3'-39 7.88 0.23 390
e  3/4" chamfer all r_B__ I 722 | 110-07 | 506" | 9'-6" |3'.3 8.93 0.28 480
P\ exposed corners | 78" | 11'-6" | 51-9" | 10'-0{3'-6| 10.01 0.34 490
& A " a4 2' -0 60" 107 -5"{3'-9" 11.01 0.39 560
I'!.D. 2., -1 1/2 1
Symmetrical about ¢ —-w 53— f1'.24 E J
PLAN
: GENERAL NOTES
o All concrete shall be Class A.
All reinforcing bars shall be #4 except
. SECTION A-A two #6 bars over pipe. Bar spacing shall be
2-#6 bars. 1'-0" ¢ to ¢.

Bend to conform Plans Plan shown is drawn for a 42" pipe.

x .
to pipe. sl High point of headwall shall not project
. Pe —E b/ 1_6 + 6" more than 3" above slope.
vy ™ =" The bevel detail will be required only
1 : ' 3t ' on the inlet end of structures. When

—-T reinforced concrete pipe is placed with a
N ] Tk bell or groove end up stream flush with
headwall face, the bevel detail will not
be required,.

v

1!._8“
-,

1.D,

ARIZONA HIGHWAY DEPARTMENT Rev
3 PLANS DIVISION

e s PTFE AEADJALLS
| 5 I 42" TO £4"
D/16 + 6" DIAMETER FIFES

"
—-B : _ SECTION B-B 8 _ Drawn W.M.D, 2-38 Drawing No.
ELEVATION Reinf. conc. pipe with Traced R.A.F, 1-69

beveled inlet showm. I Checked J'P'O'Po /-6F_ C_|402

1 "10"

1

e i o e W e o e W L+ —————— --u--h-—-u—cr*-—*w—---d

o - - —f e e e

1 1/2%=

For C.M.P. see Detail No. 1. Approved
Engr. Plans : -9
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- Double

symmeiricail

|
5'-0" max. - ‘?‘ BEOUE L2 AEITN
i AT M
T L | 1 ' 11 """"I’]
r3 max. = —: - —d :II I}
= - | _ 1
1F —_— - | ~N = | i
M, : | B ] i
g ;S ) ] S 71 1 S O |
§ - A f R bl 3
Ll ' ! | I N § RN e \\
6" \
5 < s/ 6" - L v
ey s T ¥ \
le: | AN
= e < AN
' d = 4’ \\\ \ \
4 o R JECE 9“
. Ny
o * =~ | _____ R ,
A 1 ] ! i ﬁ/ R
— ' i ! SR NN S SUP T S
B =J ISP > AJ
W (Single)
SECTION Z-Z E (Single -
W (Double)
PLAN
All reinforcing shall be
#4 bars 1'-0" ¢ to ¢
3/an chamferw?
& GENERAL NOTES
0
s Reference Std. C-13.01.
e / High point of headwall shall not
= b : { project more than 3" ahove slope.
— —} —— T\“\ All concrete shall be Class A.
v N
~ —(/j/ \\
SECTION Y-Y ELEVATION
ARIZONA HIGHWAY DEPARTMENT Rev
PIPE DIMENS TONS QUANTITIES PLANS DIVISION e
W CONC. C.Y. REINF, STEEL
Single Double LBS.
For For
1.D. A B E F H J K 1 _ . .
Single| Double carr.| o fo | Gonc.[Single Double DROP INLET HEADWALLS
Deduct Deduct
18" | 2'-6" | 5'-2 | 2'-8" | 1'-3" g | 1'-3 5/8" | 3'-1" 5 T 176" 1 6,76 1 0.03 | 1.2 ] 0.06 | 75 | 107 Drawn K.S. 10-39 Drawing No
24" | 3'-0" 6'-6" | 3'-6" 1 17-7 1/2" | 1'-1 1/2" 1'-11 3/8" | 3'-5" 11" 2'-3" 11,00 | 0,04 | 1,55 0.09 92 136 Traced S LT s5.6°
30" [ 37-6" | 7'-10" | 4'-4" | 2'-0" 1'-6" 2'.7 1/4" 3'-9" [ 1'-1" [ 3'-0" [ 1.50 | 0.06 | 2.29{ 0,13 | 112 166 T 0. WD 52
36" | &'-0" | g'-2" | 5Vo" T3 4 1j2" | 1'-10 172" | 3'-3" 470" | 1'-4" | 3'-97 | 1.96 | 0.09 | 3.01 | 0.17 | 145 | 214 Checked il ;. C-14.03
42" 41'6“ ,_____19_:76” 6'--0” 2’-9“ 2!_3:! 3!219 3/4” AL 1]_()!( LY-p" _‘2.&9 0.11 3.85 0.23 189 279 Approved / . 4
| — Enar. Plans K% (wiadss 568 ]




'

PLAN-CATCH BASIN NO.1 - SINGLE

#3 bars, 6" c to ¢ .
1 1/2" clear to top
of nose section and
inside of wall. See

Detail No. 3. Nose angle & anchor.

gn See Detail No. 1.
1.._... .-...2 1/2"/—Normal crown

Varies

"h" of curb” J fi% _______ v e
. —1 E- PN | lr
-adjoinin i ) 1
! ® 2 g _
Guttex p . '
depression ot oo |

if specified - L2
Construction/ |
joint— L1

#4 bars, 18"—<':'_'-_' h
c to ¢, N
horiz. & vert., [#:3
1 1/2" clear to |
inside of wall.

Type A or G
conc, curb

L—No bottom
reinforcing
SECTION A-A

~Grate support for
C.B, No. 1l-Double
only. See Detail No. 2.

6 ] '8"

_3!_4!! g

o

A

o

Grate frame and |-
frane anchors—aqjg

Gutter control

————— —

Hiy

grade—\

See C.B. 1-Single and Section A-A
for reinforcing steel details.

. | ' PLAN - CATCH BASIN NO.

3/16"
#3 bar-—l

Grind to
3/8" radius

3/8" x 3 1/2¢
sq. head bolt

DETAIL NO, 1

NOTE: Provide
Std. C-15.08

Construction

Drain.

1/2" stove bolts,
2 per frame,
Avoid conflicet
with grate.

DETAIL NO, 2

Dimensions are common
to C.B. No. 1-Single
except as shown.

-DOUBLE

2 1/2" x 2 1/2" x 1/2" L.
Length: 3'-1" + 2t for C.B. No. 1-Single
6'-8" + 2t for C.B., No. l-Double

6'!
L

e #3 bar

|

DETAIL NO. 3

18”

8"

SECTION B-B

Use this section
when t = 8"

e e Curb or combined
! - [cutb and gutter

GENERAL NOTES

Pipes can be placed in any wall,

-Sump floor shall have a woed trowel finish
and a minimum slope of 4:1 in all directions
toward outlet pipe.

Welding shall be in accordance with A.H.D.
Welding Specifications.

For grates LW-1, TW-2, etc,, and frame de-
tails and opening areas, see Stds. C-15.06 and
C-15.07.

Any specified gutter depression shall be
warped to opening according to Std. C-15.08.

All structural steel shall be ASTM A 36.

Grate support and nose angle shall be given
one shop coat of No, 1 paint,

All concrete shall be Class A,

Curdb opening areas (Sq.Ft.) for Catch Basin
No. 1-Single and Catch Basin No. 1-Double equal
0.26 and 0.55, respectively, for each inch ci-
curb "h" + gutter depression - 2.1"

* 3/4" for longitudinal and 3" for trans-
verse grates.

kk 2¢.0" for LW-1, LB-1, IW-1 anc TB-.1
grates. 1'-6" for LW-2. LB-2, TW-2 and IB-2
grates. Use 1'-6" dimensicn when catich basin
is used with combined curb and guiter.

**% 20.§ 1/2" for LW-1. LB-1, IW-I and
TB-1 grates. 2'-2 1/2" for LW-2, LEB-Z, xw 2
and TB-2 grates.

®t = 6" when H is 8' or less; 8" when
H is over 8'. (See Section B-B)

—

ST AP Ry S 1 T S W e - B T R P

o e v o e

ARIZONA HIGHWAY DEPARTMENT {,f:_‘:'.f;‘,
PLANS DIVISION R
TYPE 1 CATCH BASIN
Drawn ! D,G, 7-67 Drawing No.
Traced R.A.F. 7-067
Checked | J.P.0. 307 548
Approved ! { C- ‘5 .O|
Enszr. Plans LA _




Support angle. - See Detail #1
& Table #1.

2-1/2" X 1 1/2* button
head mach. bolts with A
lock washers & nuts 7 i

1""6_‘_1_/2" ;'l

1'-6 1/2"

7-1/2" bolt
size self
drilling
type conc.

Grate and frame-:}
as specified —~

Gutter control -

gréde —\

NOTE: Provide

std. €-15.08

Construction PLAN

Drain. Cold form

top plate. 64
Note: Fabricate eptire assembly center 7,
from 3/8" R. All square butt support I ‘
joints welded both sides using bracket -
3/8" fillets & 3/4" beads. \
: é“ R '\~‘
8 ‘AR

r

/

| 2 1/2"]
ok
T .,

,..
r.‘L.|

‘1i Normal ctown - /

T e s e s e e

Gutter de-
pression if
specified. .__

#4 bars, 1'-6" ¢

/

1 1/2" clear to inside

o/

to Cy *

of wall

6"

L__sz_J
See Table

Adjustable
curb., See
Detail #1,

#1

l ©. | | ©, |
f-__-f r.——-—-1
' SECTION A-A .
TABLE #1
Support
Ho Angle size
L 1/16" to 8 3/16" [4UX4TX3/8"
8 1/4" to 9 3/16' |5"%5'X3/8"
9 1/4" to 10 1/16" |6'X6''X3/8"

all support angle

GENERAL NOTES

Pipes can be placed in any wall.

1/2" chamfer top edges| of sump walls.

Basin sump floors shall have wood
trowel finish and a minimum slope of 4:1
from all directions toward outlet pipe.

Welding shall be in accordance with
A.H.D, Welding Specifications, ‘

For grates LW-1, TW-2, etc. and frame
details and opening areas, see Stds. C-15.06
and C-15.07. ' _

Gutter depression = 3" max. modified to
1 1/2" max. for shoulder locations and no
depression feor adjoining medians.

Any specified gutter and apron depres-
sion shall be warped to opening according
to Standard C-15.08.

All concrete shall be Class A,

All Structural steel shall be ASTM
A 36.

Adjustable Curb shall be galvanized
according to ASTM A 123.

* 3/4" for LW or LB grates,
3" for T™W or TB grates.

4% 2'.0" for IW-1, LB~1, TW-1 or TB-1
grates. 1'-6" for iW-2, LB-2, IW-2 or
TB-2 grates. Use 1'-6" dimension when
catch basin is used with combined curb and
gutter.

©t = 6" when H is 8' or less; 8"
when H is over 8'. (See Sect. B-B)

sizes.)
2 ARIZONA HIGHWAY DEPAR‘I‘MEN'f |Rev
PLANS DIVISION 278
J . 9"
5 - % ¢ holes
TYPE 2 CATCH BASIN
8" T
rawn G 11-66 . (0.
SECTION B-B Traced 1S}(I;.'l.' ' 6-67 Praving No
DETAIL #1 Checked J.P.0. ¥ 548 -
ADJUSTABLE CURB ASSEMBLY Approved T, T, c 15'02
‘ Engr. Plans |7 5-28
|
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Handle. See
Cover & frame. Detail No. 1
'See Detail No. T L =3" 6", 10" or 17 6"
GENERAL NOTES
r’B -#3 bars, 6" ¢ to ¢ o C.B. 3 sump only.
Stagger 2-bars C.B. 3-Wing (illustrated), sump with
A as shown. wing basin upstream,
PO s . See Detail C.B. 3-Double Wing, sump with symmetri-
A FE l__l__‘__l L__'__ 1.‘:'- A No. 2 cal wing basins each side.
L IS B e J Pipes can be placed in any wall ex-
"a" bars, .ot c—t | cept wall adjacent to a wing basin,
6" c to ¢ . " A~ - =t "b" bars, 6" c to ¢ Sump floor shall have a wood trowel
See Details =3 1.7 | See Details finish and a minimum slope of &:1 in all
Nos. ' | gd T e :— Nos. 2 & 4 directions toward cutlet pipe.
N g‘.lf.-. ';_',Z-I;'_'._-'_-'l-'i- -l N ' " Gutter depression shall be warped to
Y P VSO -A, RSN -—{-’v ‘ ll opening according to Std. C-15.08,
< - 1 t NG - X B , All structural steel shall be
#3 bars 3 1/2 } e Curb support Nose angle & [au ASTM A 36
' ) ' -
¢ to ¢ See L’B anchors. & anchors. 4 '~ Nose angle shall be given one shop
Detail No. 2. max. spacing. max. anchor oat of N I vaint
Note: Reinf. bars shown are See Detail No. 2. spacing. See coa 211 ‘;ncrzt: chall be class A
for roof &lab only. See Detail No. 2. All i nf . b hail b .'*4 176"
Sections for other reinf. PLAN . reinforcing bars sha € 7R 4T
Grind to ¢ to ¢ both ways and 1 1/2" clear to in-
. ' Sump Wing Basin 3/8" R side of walls and outside of wing basin
= : floor except as showun,
i 18 UL L« Cover frame anchors. B
+ -+ See Detail No. 3. : = . . Surb opening ates (Sq. Fr.) per ;nch
—l[——_:*:ur i ry ~ s 3-#3 barsKE N e e e o "h" of curdb ot cur gutter depression = cur
wi % ¢ .’... ‘-_l. _l..._.-.,,.l...._l ..n_.t_ Ty e ) o 5 o S N adjoining opening length (ft.) x 0.083%4,
3 .4 } e "a" & "b" QT 5 Welding shall be in accordance with A, H.D.
S| =K *} * [+ © bars. See{ T AT L Al 3/8% Welding Specifications.
I S © 2p 2l Detail  ACE il |
bt '-‘.'.I‘_i : s —l No. 4. ‘ 5 1/2" I /2" R \ - Normal crown * Construction joints at bottom of curs
el [ | 20:1 Jpy— Gutter de- line.
RAREAN 3 —_— ____'g____ =] © 2 1/2 X 21/ X/l pression as :
o f : . o | —-_—u-'-,l—.—_"_' . % DTN T _ -
af I a pu = Curb support anchor. ;gecified. ot-= 6:: when H = 8' or less '
@ -‘:"z 7 :j Construction joint 1" ¢ bar with 3", 90° bend. 1n ::,-:’ 8" when H is greater than 8 .
! A .
= .‘.'.".‘.k-:v'"--‘&\_ij,‘,.--?f'r N— — 3 H = 2'-10" min. when L = 3°
RS RERNPMES :::-_l'-".‘:'_ .'.':.'.f.'l‘ﬁ 3 SOIE: Provaae 3'. 0" min. when L = ¢
ot ’_‘;. - 5td. .0-15: #4 bars 3t. 2" qin, when L = 10!
' L_No bottom lc;n:ttuctlon 3'- ™ min, wvhern L = 17!
reinforecin awmn.
8 SECTION A-A
DETAIL NO, 2
3/8" X 172" brass screw
J\r 1-each corner of cover
E 1{::echeckered 3/4{- X 1/4" bar
" cover.
'5/16 - P | p=-1/8" Cover frame
£ holes o - .
' Z-—o—-*— 8-3/8" X 3 1/2" '\ ((/"‘{é | ARIZONA HIGHWAY DEPARTMENT Rev
sq. head bolt 2NN N #3 bar gn , : ' Ion 12268
ar | ¥ anchors. 2 per side.—R S 45° | N\ e — PLANS DIVISION
- 13/4"X11/4" X b - ' ' ,
3/16" £ ————\J\ 8 b
S T SR . o it = " #
1/4" § rod P 3/16% DO l-——’\. a" bar = & 1/2" | 4 172
bent up ends 2 1/2 M O bar = 2'-1 1/2" e :
: 7 DETAIL NO. 3 DETAIL NO. 4 Tawn D.G 7-67 Drawing No.
DETAIL NO. 1 ¢ ; 459 : Traced R.A.F. 7-67
Miter frame sections : Chocked J.P.O. .
butt weld and surface grind. App::sed gpa 3 ‘L C"|5.03
Engr. Plans g[,L Lo §-¢8
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- l_ 1E
ot""i "' "1 3-8 - A Curb or combined
—————— — — — — — — — —— Y I > A J{—curb and gutter
§ Uy -t - i GENERAL NOTES |
$ —_— z‘__ . 1 J e R ata.dh BN . R $ 1
L — 1 A S S SR 3 T Ienduavinntesiuctemturr-gl SN Pipes can be placed in anr wall.
|} g I B Sump floor shall have a wood trowel finish
E | d (ol o
Iy iy al. and a minimum slope of 4:1 in zll directions
"t .- HL toward outlet pipe.
a G : i g Curb tch basin shall not be con-
rate frame and | | . urb over catc asin sha not he con
e frame anchors—*‘CN;u o J . : structed until catch basin comcrete has set for
e . . Hl. a minimum of 24 hours.
- Rt R For grate and frame details ard opening
: : areas, see Stds. C-15.06 ard C-15.07

3 ‘ R L . - . . . .: ) A I )
‘(f//,/~rﬁ 'J L’3" k::>\“J_ é; See C.B. No. 4-single & Dimensions are common to C.B. Any specified gutter depression shall be

Gutter control Sect. A-A for reinf. details. l A No. 4-single except as shown. warped to opening accordins to Std. C-15.08.
grade All structural steel shali e ASTH A 36.
Grate support shall e ziven cne shop coat
PLAN, CATCH BASIN NO. 4-SINGLE . of No. 1 paint.
PLAN, CATCH BASIN NO. 4-DOUBLE All concrete shall be Class 4.
* 3/4" for IW or LB grates.
NOTE: Provide 3" for TW or TB grates.
Std, C-15,08
Construction ** 270" for LW-1, LB-1, T&-1 znd T2-1 .
Bend and project - Drain. grates. 1'-6" for LW-2, LE-2, TW-2 and T5-2 %
vert, bars in rear grates, Use 1'-6" dimension when catch Gtasin
wall as shown Constr. joint is used with combined cur® and gutter.
Ir @t = 6" when H = 8' or less
- — SECTION B-B 8" when H is greater than 8'. (See
Cutter de- [ __--_-: TYE R HRAAL — Grate support P Section B-B)
pression if L """"""""" - for C.B. No. . Use this sectidn
specified. s 4-Double omnly. Frame Grate when t = 8"
See Detail No.l.
b \ 2
WE= At
"}q\hConstr. <> § 2
- . .. %
joint \\\ g
#4 bars, 1'-6" )
¢ to c, horiz. - 4
and vert., 1 1/2"[}] 1/2" stove bolts,
clear to inside [ ’ 2 per frame, R
of wall N L 5 W 18.5 Avoid conflict ARIZONA HIGHWAY DEPARTMENT ev
:__ e with grate. PLANS DIVISION
e }
No bottom -
reinforcin e - -
2 TYPE 4 CATCH BASIN
Drawn D.G. 6-n~7 Draws .
SE ON A- rawing No.
Checked J. P 0. w 568
Approved / C 15.04
Engr, Plans ;/W[Qf




3'-

1"

L=3",6", 10* or 17°

rl'E

l #3 bars
(1]
6" ¢ to ¢ -

.

4
‘R

—

NN YWE

—IT_ I | bars, 6"
\ , c to ¢ See
g\ / | Detail No. 1
1
‘A N \thsﬂ/ sﬂxi~ﬂ \_AN_JhMJhu/~—)~#J“~j~*4-/;:Lh~J .___;é!
t Curb or
N [ L .
;‘ P \\ p) Sl S == = “) *Lﬁ- iff/f.combined
"&_:_‘L‘ J =i = '{T S ==---] curb and
i Wl-1-Curb support anchors, JAPDE gutter
% " 14" max. spacing. Nose angle & anchor. &'
See Detail No, 1 max. anchor spacing.
A See Detail No., 2
g < ;
I & Note: Reinforcing bars shown

'

are for roof slab only. See

Grate frame
and frame
anchors.

Y
C ‘
B

3""'J b lGutter control

sections for other reinforcing.’

4
Brac®  pranN

3/8" x 3 1/2" sq.
head bolt anchor.

Wing Basin

H (See Gen, Notes)

Constr, joint

msaConstr, joint

£_ No bottom

3/16" 2 1/2

reinforcing.

SECTICN B-B

2 1/2" x 2 1/2" x 1/2" L ~/

Curb support anchor.
bar with 3",

1" P

—~Grind to 3/8" R
/;
/

_3/8"
Ur—Normal crown

-« Gutter de=~
pression &s
specified, 3"
max., 1" min.

FSTAVITINAY Y AT O
ARRFIATFIN o S UREFA RV &

C.B. 5, sump only.

C.B. 5 Single, (illustrated), sump with
wing basin upstream.

C.B. 5 Double, sump with symmetrical wing
basins each side.

Pipes can be placed in any wall except
wall adjacent to a wing basin.

Sump floor shall have a wood trowel finish
and a minimum slope of 4:1 in all directicns
toward outlet pipe.

Welding shall be in accordance with A.H.D.
Welding Specifications.

Gutter depression shall be warped to
opening according to Std. C-15.08.

All structural steel shall be in accordance
with ASTM A 36,

Nose angle shall be painted with one No. 1
shop coat.

All concrete shall be Class A.

All reinforcing bars shall bte #4, 18"

c to ¢ both ways and 1 1/2" clear to inside of
walls and outside of wing basin floor except as
shown.

Curb opening area (Sq. Ft.) per inch of
curb '"h'" + gutter depression = curb opening
length (Ft.) X 0.0834,

For grate and frame details and copening
areas, see Stds, C-15,06 and C-15.07.

Pt = 6" when H = 8' or less; 8" when H is
greater than 8', (See Section C-C)

*2'.0" for IW-1 and 1B-1 grates; 1'-6" for
IW-2 and LB-2 grates. Use 1l'-6" dimensior when
catch basin is used with combined curb and
gutter.

o
90" bend, *% 374" for longitudinal and 3" for transverse
grate?-'_—_—"""—_"‘"'—'—'
R,
H=3'-3" min. when L = 3°'
#4 3'-5" min. when L = &'
2 3'-7" npin. when L = 10!
- bars y
; SECTION A, A 4'-0" min. when L = 17°
DETAIL NO, 2
‘ ARLZONA ICHWAY DEPARTMCNT Rev
PLANS DIVISTON i
NOTE: Provide
Std. C-15.08 SECTION G-C g"
Construction : B = ~ TYPE 5 CATCH BASI N
Drain. Use this section —
when t = 8" o #3 bar —~—4’/’r ,/’///,) -
2 r*ff& 1 D.G. 7-67 Drawing No.
N 2'-1 1/2" o4 1/2" o i:"'(l; ;;;067563 :
t | ST 2 * s M -
DETAIL NO. 1 pp-ovud C-15.05 |
: I g, plans :ﬁééinéb' 48 !




i
|

-, 3tn Gt . L= 3', 6", 10° or 17°

en GENERAL NOTES
_ o | C.B. 5, sump only.
l ‘—v : #3 blt' ‘ ) _ C.B. 5 Single, (illustrated), sump with
. ™B 6" ctoc 4 © ving basin upstream.
‘ C.B. 5 Double, sump with symmetrical wing

basins each side.
onstr. joint Pipes can be placed in any wall except
: wall adjacent to a wigg basin..
Sump floor shall have a wood trowel finish

L"b" bars, "
¢ to ¢ See
Detail No, 1

LA ___l.-' - A and a minimum slope of 4:1 in all directions
{ T Curb or toward outlet pipe.
{ ¢ o : 3 . . i/ combined ~ Welding shall be in accordance with A.H.D.
L - 2 Ao W S ==2H--°\{ curb and _ _ | Welding Specificationms. A
-Curb support anchors. V Y AP gutter ST L e T ' Gutter depression shall be warped to
4' max. spacing. A ‘Nose angle & anchor. &' LR opening according to Std, C-15.08,
: See Detail No. 1 _ max. anthor spacing. —_— ~ All structural steel shall be in accordance
. . See Detail No. 2 ‘:_.' . 2. R o ; Uith ASTM A 36, )
C : . ° Nose angle shall be painted with one No. 1
. Hote: Reinforcing bars showm : £ _ No bottom shop coat. .
7 ' are for roof slab only. See . - reinforcing., ' ‘ s All concrete shall be Class A.
. : 7 sections for other reinforcing. 7 All reinforcing tars shall be #4, 18"
Grate frame c '3""'I b~ £ Gutter control : ‘ . ¢ to ¢ both ways and 1 1/2" clear to inside of
and frame B n grade PLAN ' : f : SECTION B-B walls and outside of wing basin floor except as
anchors. - , { ' . o ' shown.
! _ 3/8" x 3 1/2" sq. 3/16" 2 172" : . . Curb opening area (Sq. Ft.) per inch of
‘ : head bolt anchcr.-\—_:—b—e\ [""_‘“'J’“Gri“d to 3/8" R curb "h" + gutter depression = curb opening
Sump . Wing Basin e T e length (Ft.) X 0.0834.
For grate and frame details and opening
> areas, see Stds. C-15.06 and C-15.07.
y N 3/8"
= v __ "
- b1 \\ J—Hormal crown Ot = 6" when H = 8' or less; 8" when H is
E) e ) . 1 gL = Gutter de- greater than 8'. (See Section C-C)
o 1 2 172" x 2 1/2" x /2" L 2 — pression as *2'.0" for IW-1 and LB-1 grates; 1'-6" for
= _ 9 specified, 3" IW-2 and LB-2 grates. Use 1'-6" dimension when
S — Curb support anchor. wax.. 1" min catch basin is used with combined curb and
- 1" @ bar with 3", " v . gutter.
0 = o
® o 90" bend. N .
- .'..;? C R =3'-3" min. wvhen L = 3'
~ Copd]  faiis 3'-5" min. wvhen L = 6'
= Ay I ; 3'-7" min. when L = 10°
¥ TR 5 R RS ] ’ 4'-0"mmin. when L = 17'
SECTION A-A ‘bars '-..::.._. el
-~ DETAIL NO, 2 '
ARIZONA iliCHWAY DE ARTMENT Rev |
PLANS DIVISION Zred
m: Provide u '
std., C-15.08 ' ‘ " : '
, ECTION C- 9 I
jConstruction ‘ . 5 ON C-C : ] ”i TYPE 5 CATCF{ BASI N
Drain.: o Use this section
" when t = 8" fnl #3 bar -

- . . Lrawa D.G. 7-67 Drawing Xo.
2'-1 1/2" | & 172" T i

. ‘ N T -y lheesaa .0 ?Pg 548 C-|5 05 .
DETAIL NO, 1 _'Exga..;c:v;‘{ms i!:s, , : 5.2

e T AR . P T F. eyt et T il E — Y

et R e T e mIL Eeew, R, © S ven e e g T TR I L L T SR R T i et




I

 1W-1 or LB-1

2'-1 1/2"

1 1/i6"

Ty~ y'. m LW-1 = 1'-11 5/8" . LB-1 = 1"'-11 5/8" _,
|14-2 or 1B-2 = 1'-7 1/2 -2 = 1'-5 5/8" IB-2 = 1'-5 5/8" I
o EE I || S EHEERE
.4...1/4" "'Lvllk“ 4 b= X (See |
: Table) B X (See
3" X 4" X /2" | Table)
) ! A
4
} %, For bar spac- oy
™~ ~ ing, number of —
K _f - bars and grate ¥
N 1/2" X 3 1/2" Bars M opening, see .
V_ ™ Table.
3/16"
= 3/16"
— b % 74 b4 34 1 4 -t
1 .—L JL_. :" ﬂjp‘n b e o H»41Lu e
- ¥ ‘ ‘\‘—‘—'1/2" X 3 1/2" Bars
PLAN PLAN PLAN
| : 4 1", 1 3/8" or 2"
; AT e
jr -3/8" Anchors. T 2, o) C -]
o 3/16" Delete on one o~ = -
i I end when used jr - - - =+
" with I-bean SECTION " " :
2+~ support. 9/16" holes —
SECTION _ - - BAR SPACER DETAIL
‘GRATE TYPES LW-1 & LW-2 Cast iron, cast steel or
‘ o ' steel bar stock.
Restricted to use on longitudinal
grades of 37 and less. 1/2" rod ' N/ Nut & cut
FRAME : : threaded ends. ' washers,
Spacer Spot weld
> or peen.
Clear No. X Grate Opening 'l'
Type Spacing | Bars Sq. Ft. -J X (See Table)
IW or LB-1.0 ¥ =T 16 5/16" 4.58
-A
f or 1B-1.1 | 13/8"| 12 |1 1/4" %.99 SECTION A
IM or LB-1,2 2" 9 {1 9/16" 5.41
LW or LB“'Z.O 1" 12 Srls-n— 3.47 - -
LW or LB-2.1 1378717 9 1 1/16" 3.75 GRATE TYPESf LB, !& LB-2
W or TB-2,2 | 27 7 %.03 For use on longitudinal grades

in excess of 3% or as an alter-
nate to Type LW on grades of 3%

or leas,

CENERAL - NOTES

Grating units and frames shall
be fabricated from structural steel

except as noted,

36,

Structural steel
shall be in accordarice with ASTY A

Welding shall be in accordance
with A.H.D. Welding Specifications.

The completed assembly shall
be given one shop coat of YNo. 1

paint.

IW indicates longitudinal welded..

LB indicates

longitudinal bolted..

ARIZONA HIGHWAY DEPARTMENT

PLANS DIVISION

CATCH BASIN GRATE
LB AND LW GRATES

Drawn D.G, 7,-_§6
Traced S.L,T. 7-67
Checked J.P.O 0 FA8
Approved

Engr « Plans

Ioidoedsr 548

Drawing No.

C~15.06

Rev
L2558




Table)

. @ L
o
. TW-1 or TB-1 = 2'-3 3/4" . TW-1 — 27'_2" - »n ™-1 - 2! é%
TW-2 or TB-2 = 1'-9 3/4" TW-2 = 17-8" | > TB-2 = 1’ »
- = T 1 T"’L "Ir— : _i ~
e P el = B 3 r 1T T H
I 17 . .
el " " " YR 1 Ji_i ":O T l: i;
R At Rl L] S i luou
\ T I, ~
| 1}1 1+ E n
T,1 I & : 2"
!;I Il = L ]
For bar spacing : s inss IS !
~ - ear TRROTNE N L Ly = & ©4-9/16" holes
) Delete anchors on 7, number of bars ~! 1 -t _
) one side for curb 3 and grate open- i i . < o — 1/2v
opening basin. A ing, see Table. 0 8! = 2 1/4 3 /2
" See Stds., C-15.01 ' " T 1 :, BAR SPACER DETAIL
& C-15.02, mi L L Cast iron, cast steal
E ; ol Ll or steel bar stock.
| it mily
i _IH Ih_‘) ‘:—Spot wveld
- A ] 1] Ja Nut & cut or peen,
| 3 D) I Wwasiers, -
V 3/8"¥ | DK = I : f} ¥
| " - . A% A
) Forali [l ._f_-l | 1 II ///‘(/ —
! [ -l-‘. o ‘1_' 1 A 1 . ;,r e ,/{;'l)‘ j
w LN Z ¥ " \4—-—1/2" X 3 1/2" bars <e Spacer ‘_l{/{*rﬁ-"« =
—.3/8 - el Delete anchors on one 3/16 AL _{‘( iz
. end for basins using . b 1/2" rod L;t:_\p -
DL/ = & .
- L-’\:\- ”I” beam grate SUppOrt. pl“\:\' : PLAI:\ threadcd TS ”
See Std. C-15.01, Detait -
No. 2. 1t SECTION »&-=
- ‘ ’ ’
% Palr % N i -T
@ 3/16" JJ SECTION GRATE TYPES TH-1 o« TB.2
j__ - !
1" li_—l Ar' '
3/8" # anchors 2
GRATE TYPES TW-1 & TW-2
SECTION
FRAME GENERAL NOTES
Grating units and frames shall
be fabricated from structural steel
T Clear No. X Grate Opening] except as noted., Structural steel
ype Spacing |Bars Sq. Ft, shall be in accordance with ASTM A ‘
W or_TB-1.0 1" 28 7/8" 3.47 36. ARIZONA HIGHWAY DEPARTMENT Rev
TW or TB-1.1 1 3787 27 11/16" T 3.93 Welding shall be in accordance PLANS DIVISION | SFed
TW or TB=1.2 2" 16 1 5/8" 4,31 with A.H.D, Welding Specifications, !
" TW or TB=2.0 1" 28 | 7/8" 2.51 The completed assembly shall . oA T AT
L-’li;’wcr Th-2.1 1 3/8" [ 22 T 11/16" 2.83 be given one shop coat of No. 1 CATCs 2ASIN STALD
-2.2 2" 16 (1 5/8" 3. paint. VT T YT ‘
W or 1D 115/ 1 TB AND Tw SRATES 3
Drawn | Do, 6=-67 Orawin: Ne.
TW indicates transverse welded, Tracod U S.L.T. 7-07 .
TB irJdicates transverse bolted. Checked | 1.7.0. 900 S48 C-IS 07
Approved ! , . ! .
o FE DI O ’
Engr, Plans M {-‘M;;g‘




Gutter Control Crade —/

Meet Normal Crown ———2\

CATCH BASIN TYPE 3

(Curb opening only,)

Meet existing terrain all aroundjy

Valley

Type LB or
LW grate.——7

1...%

|
|

2" A,C. Apron-’H

Principal

flow

Valley

CATCH BASIN TYPE 4
(0ff roadway location)

Apron shall be
shaped to suit
local conditions
and shall extend
a minimum of
47-0" from edge
of grate in all
directions.
Grate shall be
depressed a min-
imum of 4" be-
low surrounding
terrain and bars
shall parallel
direction of
principal £flow.

DETAIL NO. 1

*Catch basin wall
as specified by

the Engineer.
{:a_:;. ;

6'" X 18 ga. C.M.P.

Vg rLegth. as req'd.

Plug with
conc., upon
pvmt, com-

pletion —"

Subgrade

t

1

!

K{f31ope to drain

CATCH BASIN
CONETRUCTION DRAIN
*Drain may be deleted at

option of Engineer

GENERAL NOTES

3'-o" 20"-0" Min, 3'-o" 3'-ov Curb opening 30"
h— I g— — — I  p— S e —
. 1 | i 1 - ' | 1)
S £ Jr—— [ — j’ —— ——— = {:\ N @ _— e sy | “\ —_———— P
o Y E= e I RS Prdp=—t——n \\\C Va s >
QG [y == — | o ol | E===—-21 || 57} N = ORI == I ey ..
LSRN | M Sy e — 1 o “fep \ <A JL pa— "
& % & & & B g & > S
\\ ¥
Meet Normal Crown —
\\\\“—~*- feet Normal Crown —————2> Flow=—_-
. ; C SIN 4 -53-SINGLE 4 5- ‘BL
CATCH BASIN TYPES 1, 2, 4-SINGLE, 4-DOUBLE & 5-SINGLE CATCH BASIN TYPES 3-SINGLE °-DOUBLE
(Grate opening only or combination; showing
minimum spacing for Catch Basins in series.) .
LEGEND
Gutter depression: 3" max. (See Detail No. 1)
O = Normal crown or gutter flow line elevation.
- 310" Curb opening 31.0" y ® = Depressed elevation.
- T =t - Curb batter — —_— 9- Straight grade with dewnward slope.
! | | ' a0 v Normal Crown W = Normal gutter width per Std. €-3.01
T =57 L
f L Gutter 3— —___,_-_-.-'_'ﬁ_-‘-‘
\}9” o o J?é A depression —
A o A R

No gutter depression shall be used
adjacent to median.

PLANS DIVISION

ARIZONA HIGHWAY DEPARTMENT

CATCH BASIN
DEPRESSED APROX

&
CONSTRUCTION DRAIN
Droven } S.L.T, 10=f7 Drawin; No.
Traced S.L.T. 10-&7
| Checked J.P.0, b/27] 268 C—|5 08
Approved i .
B, Plane vl g yg




Dike back sloped at 6:1 to intersect

Bf-l 4

ditch grade. (Slope referenced to-
ditch grade.)
Catch basin A pem—-- IR ) A _
and apron
‘ Fl
. 4 e
— PR ¢ of median drainage ditch
@ §———t— Apron 4
Dike eize
per plans
re)
PLAN PERSPECTIVE _ . :
ILLUSTRATING 1-WAY FLOW WITH DYKE PLAN
See Grating Detail
. . 3' \ "’" . ) 4! zl . - sp
: _ ‘ : - Flow e } { [N
54 - 5/8" holes;-' 1.-_.”:_';. 6:1 N ‘] 6:1 jm | l I .y |
7-bars, 5/8" x 2 1/27 . M , . sl ' I -+
] l_l ‘_3" ctoc , :o ¥ ~ 6:1 dike slope or \g‘ ' 3l | yarch median
i ~ . median diteh grade. Cutoff walls i -
g Median ditch grade
' : ] ! I : (1-way or 2-way ¢ earan B same material- cross slope
\ ] { ] | flow respectively) ‘ as apron
- ! 1 ‘ I ! s #4 bars. See #4 bars, 1'-0" c to ¢ 24" Gutlet
~l | R Saction B-B horiz. and vert., 1 1/2" L pipe.
: | | | | ~ S = clear to inside of wall. e
i1 A T i - *6"-4 : No bottom reinforcing. *5"—-1 e L'-*G"' |
| | ~ L -
1l L ! 1k { _ '
| ‘ ' ; ;
1los L 'ro'-l' SECTION A-A | SECTION B-B
P g
2 11/16" X 3" Zee, 12.6#l£t. 4 ) " . "
- 1/2" X 4" bolt anchors.
or Detail No. 1 alternate. Bend 45° , 3 172 IZ"-L
3/16", “X31/2"X 12 ,
= ——-9—\\ GENERAL NOTES .
_.1 . Apron shall be A.C. or P.C. ARIZONA HIGHWAY DEPARTMENT .&:Xu
S A , :;)3\ i. AN Y concrete as specified on Plans. PLANS DIVISION o~ 430
SumpL> X } NS Concrete shall be Class A.
wall b ek A5 _‘ Grating shall be fabricated MEDI AN
, 1Ac . -%]  of structural steel. _
GRATING DETAIL 174" Structural steel shall be in C TC BASIN
' : accordance with ASTM A 36.
* 8" when wall height 2 1/2" X 1/2"™ bar Welding shall be in accordance A H '
exceeds 8', with A H.D, Welding Speeiii.cationi. Drawn D.G 3-68
DETAIL XO. 1 Grating assembly shall be Teaes  TRAT 368 frawing Ho.
given one shop coat of No. 1 paint. s ) -
"B indicated on project Plans. jChecked — ﬂ,E Je8 C-15.09
Approved L‘ﬁ o '

- A . - . o - - - - e mam £ R IR R e
) v - e e B S e i v A T Nt _*!‘; -

e — . i gt T Dy TR S R B {6 R LR S L T T L gy SR S AR




Dike back sloped at 6:1 to intersect
ditch grade. (Slope referenced to
ditch gradT.)

34-‘ | o

Catch basin . o ]
and apron A Fro i U A

t_ L —— 1 ' . Flow
. , [ : o : -

ZG‘ of median drainage ditch

< $—— Apron
Dike size ‘ : :
per plans _ _ ;
: .‘, . _
. | : 34—1
PLAN PERSPECTIVE : . . :
. ILLUSTRATING 1-WAY FLOW WITH DYKE : ' PLAN
See Grating Detail __ ! _ ‘
' 3 4" . ) . ' ' - =
- : ' R | A 2 %y ©
4 - 5/8" holes 1My - 6:1 ™~ : - _t
| 4 J-bars, 5/8" x 2 1720 - Al ¥ CRETC T N wad b ¥
- TPl _Asreree P 6:1 dike slope OI\J./Gutlet & ; g | “Match median
I ~ : .median ditch grade. e ' Cutoff walls : -t .
M di ditch rade .
: I i I— : {(l-way or 2-way pipe: ecian g same material cross slope
" 1 || 1 | flow respectively) as apron
.o 264" Qutlet
- : | | _ L1 : #4 bars. See ; # bars, 17-0" e to ¢ " pipe ¢
~ | o Section B-B Y=t horiz. and vert., 1 1/2 i — .
: | A | 1 | ~ I-:- B clear to inside of wall. : :
i1 A T — *6"--' - No bottom reinforcing. *5"—-—‘ L -.-l L.-*(."
i1 \ |3 ’
1lo o —  SECTION A-A .. o' , SECTION B-B
" LK - /o Iy
/7, fa be Shiwn 07 PiFs
p 11/16" X 3" Zee, 12.6#/ft- - " 1] ;
or Detail No. l alternate. 4 lilsindxag° bolt anchors.
: ' " " GENERAL NOTES
_' _ 3%__\ \3 X3 1/2" X 1/2 L Apron shall be A.C. or P.C.
—— : T S9¥°‘g"e as specified on Plans. ARIZONA HIGHWAY DEPARTMENT Rev s
: e N A oncrete shall be Class A. . DIVISION
San ~ LR Grating shall be fabri- ¥
RETE Yo cated of structural steel. '
(, _ TR L Structural steel shall be in _
GRATING DETAIL L O accordance with AST A 36. MEDIAN
; Welding shall be in accord-
*§" X
* 8" when wall height 3 ! y 1/2" X 1/2" bar ::;za:::ZSA.H.D. WEIding SPec" C‘ATCH BASI N
' . . _ ‘
exceeds 8 DETAIL NO. 1 Grating assembly shall be | Drawn D.G 3-68 Drawing No.
= ‘ given one shop coat of No. 1 Traced ?:g 3‘}!—;8 ‘
, ~ paint. : Checked -0. J68 -
Approved c ls'og
Engr. Plans | Ifleidiedes 7.8




!"‘“‘"6“ WL 7' - 6" — BQ"] See Detail 1M |1 ¥
Cr D neP ' e - — L — - - | - g -
| ' | | | A
&
¢ | + {EET
1 y
ST FT T rooma - - - 1 - | - 1 - -3
'

F.J Y
- | "
Ly inf. bars, 12 - 1/4
Y e nd—-—' ﬂx 10"

1 1/2" clear to . expansion anchors
inside ' - bar pins if top

is precast INLET T “
2 1/2" X 2" X 1/4"L., 3'-0" long, long— Fre NLET TO BOX CULVZRT

4‘! ”
leg up. Secure with 2 - 1/4" X 3" anchors -'Lh: on ESI 16 *

Wi } . ‘g R XEES £ & : . V }
RE: 6-‘&_‘[4“.. o3 j;.c.s" T | C 2 - #5 X°2'-0" bars
NF: — - e |p [ - o | D 1’:‘
; - ] SEGTION A=A I . '.l'.:'_
’f : ~g v . 3" — ] .
- — . ~~———>Siopetodratn |\ =~ |- g 87 02 -#5 x——i- " !
it Pl s TR R Ry BRSNS BV ERT Yy .I: — 3'-0" bars \ )
o 1V ‘P*r-#4 reinf. bars ' . . —
: Varies with dyke hieght J b e ars AR e
L o \‘_ _\‘ e fe A 10" e ta e \t— f‘ AN q'l’ :
Watlan #3 reinf. bars, 1 1/2" clear #4 reinf. bars; - I& A ' ) 7).
? to bottom of pipe slot, 1 1/2" clear to bottom"and 3 - #4 reinf bars, 1 1/2" clear b - \\QC P )
: : outer edges of slab. 8" c to ¢ to bottom and ends of slab 12" e to ¢ ut artnd ben: o:ih; -0: h basin
. t. " . . teel ni B YRR ._'__. o . ) . min. o anchor catc &sin
2" nominal X 2'-4 7/8 , 5.02 #/ft. stee plpe \a —l; __-:f". ..— 'I_‘.- : . ; rout and bar pins to the box culvert
4 T = " R ——— o if precast . - '
L 85 €< R 1 l‘ o [T P | CULVERT INLZT OPENING DETAILS
]?-'L,.{ N S : STD. RT. ANGLE CULVZATS QL
B : '6" 2! - On —

GuNERAL NOTES
All concrelte shall be Class A
Steel pipe, plate, strip and angle iron

et S : shall be in accordance with ASTM A 36 .
1/2" X 3" S/16" e\ B Exposed steel shall be given one coat of

6" SECTION
" B-B

——d
iy 2
-
e

5
!

’ -
\'
)
<

f}—--{}—
6" -
I'[‘yp.l

2 [ ] - 6“

i e ra sl s |y g
.
[0 SAUP RO S
S
o
P spnt
o
-
L6"
I‘
fg—
LR A

'r‘.:‘ N ._.

e w
<l —
» - \

.. N
. =
-
4
<

‘ - I X 1/4"2 v 10 No. 1 and 10 paint
SR : 2 « 0.D. + 10" *When 0.D. + 5" ds 1'-11", use 3/8"
"Li' %;‘.ﬁ\g ] ‘E R ' : S‘r‘g.l.‘éw 0:D+sh *5/16" checkered B, cover plate.en + exceeds use .
5‘ %,E X o~ : —+— 2" X 2" X 1/4" x 2'-10" ®Additional reinf. required.
Lid Y~ e ot 0 imore 2 .
\ _2" 1 seri 1/2" /L Flange i - A "
. steet strir SECTION 2 1/2" X 1/2" "% : : ARIZONA HEGHWAY DEPARTMENT Rev -
T4 : ; - . 8- 3" d8}]
J=TAIl, 2 D~D X 2 1/4" slot i A 2 2 | B = . : PLANS DIVISION i b
= wall to receive [.: : I '[_9 R 9: DETAIL 1 - - o - 282
— " 1] h' - - . T N x \ran - -
£ flange SECTION A ks c: :: Y MEDIAN DYXE s-ere
F-F .':": ':'-. o~ \ T . -
IS Y CATCH BASIN
e ':'.."r -'_-. ..-'. l i ’
2 AT e SR : Y . | Drawn D.G. 3 - &8 Drawing No.
L, et . L ---7' Y Tra-ced R.A.F. 4 - 68 -
~ " P A ' Checked J.P.O. C ""1 D ].O
SECTION C.C 2 1/4" web—H {2t o ... |
Cut out SECTION GG . Approved f | __




1'-6" 7'-6" B See Detail 2—\ ‘
6 - 1/4" expansion anchors l :
®
A 14
4 - #3 X 10" bar pins
if top is precast—\ )

&2 - 2" X 3/16" X 7'-3"
steel strips

L#S reinf. bar
1 1/2" clear to inside

PLAN
21/2" X 2" X 1/4" £, 3'-0" long, long
leg up. Secure with 2 - 1/4" X 3" anchors.

INLET TO BOX CULVERT
(See Bridge sheets for details)

§ Toe of 6:1
. .w| dyke slope

R R R o

Varies with dyke height
- #3 reinf. bar, 1 1/2" clear to

B . _‘_._.::-:'.:::._:.::-:.:_.':::.::.'-:::‘-:-_. N _ -. . ‘ 1
- 2L g3 4 $---"‘-'.',5 |
A E ‘ ",',.J ‘ \ #4 reinf bars 7

Median 1'-0" ¢, to c.
F.L. bottom of pipe slots. SECTION A-A
rbD GENERAL NOTES
, : All concrete shall be Class A.
y p 0.D. + 10" ' Steel pipe, plate and strip shall be
B D. + 5" /- *5/16" checkered I cover. Grout and bar in accordance with ASTM A 36.
¢ T O ¢ — 2" X 2" X 1/4" X 2'-10" pins if precast Exposed steel shall be given one
j'i ‘IJ support £. G RO SR 1 shop coat of No. 1 paint.
L R %
' A NI '1 #yhen 0.D. + 5" exceeds 1'-11", u
\?n ] 3/8" plate.
Lo _ 2%.pw ik
DETAIL 1 :. . 5 [ _."."'
= - .'- '-_-"_ “" -_-.":-
2 7/8" l.. : 3 '.;?-: N e R
maX, .'1 g S . . K R ».-

SECTION B-B ARIZONA HIGHWAY DEPARTMENT

PLANS DIVISION

DETAIL 2

N~— T

L Flange 4
2 1/2" X 1/2" X 2 1/4" slot

1/2"

MEDIAN DYKE

SECTION C-C L-
. 5/16"
3 1/4" i:——"

SECTION E-E SECTION F-F

MAX. -
Drawn D.G. 3-68 Dtawiﬁg No.
Traced R.A.F, 4-68 :
— s Checked [J.20. #0545 | 015,10 | -
- . ‘ Approved , oW 1
SECTION D-D SECTION G-G Engr. Plans Y Ry

in wall to receive Z flange

21/2"

CATCH BASIN =

-




F

PLAN

2 - #6 ba;s
Bend to conform to

4

e e S =l b

!
l
I
I
|
|
l
|
I
I
|
!
|
|
i
I

O — —y

— . E——— ——— —— —p———

_—

—— e — w— S ST S— Y G MU — Ga— S— —— —— ]

e

ELEVATION

3/4" chamfer, all
exposed corners

PIPE DIMENSIONS QUANTITIES
I.D. L E F C.Y. Conc. Reinf.Steel
(Approx)| C.M.P. R.C.P. Lbs.
18" 2'-0"|1'-0"|1"'-9" 0.97 0.96 65
24" | 2'-0"|1'-0"|1'-9" 1.11 1.07 78
- 30" 3'-0"l1'-6"j2'-7" 1.50, 1.44 108
©° : _
) 36" 4'-0"|2°'-0"3'-6" 2.08 2.01 150
42" 5°-0"{2%-6"] 44" 2.71 2.63 205
SECTION A-A -
48" 6'=0"13'-0"|5"-2" 3,39 3.30 270
54" 7'-0"{3'-6"|6'-1" 4,14 4.02 335
i .
P pe~\\\\\\\g fﬂﬁ «l 60" | 8'-0"la'-0"|6'-11" | 4,9 | 4.80 410
. 0 6l 2R
wld B
LI | v
Sk |
R GENERAL NOTES |
3 i All concrete shall be Class A.
. | All reinforcing bars shall be #
a | except two #6 bars over plpe. Bar spacing
- | ‘ approximately 1'-0" ¢ to ¢ unless other-
: \ wise noted.
|
|
S

2 L} .6"

SECTION B-B

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

IRRIGATION HEADWALLS

18"

TO 60"

DI AMETER PIPES

Drawn

R.J.J,

3~10-58

Traced

5.L.T. 5467

Checked

J.P.0. JPU 5-68

Approved

Engr, Plans .

’
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L W TR p T

Drawing No.
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Cover. See

‘;:E\ Gate as per Std. C-16.03,
: Type 2, if called for on

1/2" x 1-1/2" slot

J

. - R.C, Pipe; size as " .
detail below. 414" . T shown ox;': plans — Tee hinges, 1/4" <3 - 1/4" bolt size
T : - hoak and h . ) steel,welded to . »~self drilling type
v spa ] _J e Gover hock and sy over ail aromd concrete anchors.
| TZ'-()" ’ Tf “ with 1/4" filletj/ < T
2t : "“6 " o
__'.-_1": 01 +H fAmm " . S/ 16 :
R S //—#4 bars, 12" ¢ to ¢ A hohs ]
o ‘.'»;A' horiz. & vert, Place
T r— , 1-1/2" clear to inside \[ “
8 =R of walls and floor. 2,
Mortar 5/16" g -
holes Z P
Z__J_
s !

-

Plans. 1/4" staple for lockng staple Z,
for lock =
SECTION B-B 1
-
Gate as per [ ‘; 1/4" @ rod _}I ;‘_ Y 1/4" steel B,
L 3.2 std, €-16,03, | @ bent up ends d
174" " ' " ™ Type 2, if ";»t': . n
_/___,.1P 1/4" Checkered platej {.. 4 -t 2 . called for onl|- :_':-._ - E';, ~
/. ‘/“I []/ I/_ L— - plans, .\\ :?r e COVER FOR NO. |
.P’. | -.\, L RS 5 IRSTI" STANDPIPE
| | ‘-l S ” B L iy
. | _,/L ? I 1" i -E
el ' N b 374 ¢ 3'-2" i = GENERAL NOTES
I“—b-{ = ¥ , o . - \11 ceoncrete shall Le
t L Ei i 9 : Q? ﬂ o {Span TR © : KWL\W (;iﬁgsé‘;\ screts sha
'.: ) - I i :L U o '\" 'r S—Mortar joint Structural steel shall
e T l : h R = be ir accordance with ASTM
| ) 2 1/2" U 1 S 3 L B | A 36.
RS 3/4" I <9 I“——I AR EERE—— o 1 SRR RS T All cover steel and ex-
SO i i O Lo ok } posed appurtenances shall be
L , i a4 Mortar o 1 Size of pipe as given one shop coat of No. 1
I/ I/ l/L"' ! . s
J o \& Y Hater f107 | hown on plans *"““t;v o
Lift handle. See detall Standpipe No. 17 = > d Plans shall specify
] . * locked or tpolted cover for
PLAN-LOCKING COVER 44 7 e Standpipe No. 2
1 1/2" SRR B K SR |
‘———‘1 | — i‘l 1/2'"R R R Concrete base
, 4 !
»-[HOOk opening Hasp opening
T ;| 'r 2277 TR SECTION A-A
I S e ca. b IRRIGATION STANDPIPE NO. 1
) T e i - ., .' . 2. " 1"
o - \ © $' e Q 2-5/8" holes~,  omn et bt ARIZONA HIGHWAY DEPARTMENT Rev
4| | e " T~83 bar T E T T 43 bar %) / PLANS DIVISION .
‘A . L ’ - hOOk V ) .. .A.- _. ' ‘9 hasp 3' 2” X 3 '2” T e
: s E_J) X 1/4" e AYVTTD
_ _Jﬁ/_.__., M /SR I Nk IRRIGATION STANDPIFPE
R N $ P ICE. S Plate w | o .
' . L . : BER R ? Cover 2 1/2°%- . NG. 1 A.l\" idO. 2
. . Lt al . - Lo .
1 11/{ L ", ! o Sa —— - -
3" 11727 ¥ L rawi %G, Drawing No.
' > M 1 1/2"-“. | Traced  |R.AL.F. 106-67
SECTION C-C SECTION D-D BOLTED COVER FOR Checkee  |J.F.0. 0 568 | C-16.02
IRRIGATION STANDPIPE NO, 2 STANDPIPE NO. 2 APP oved | / o
. H",&ézm,u,u-;f ik




16 ga, galv., iron gate -

-1}
T ?c Pipe size &" thru 18" as
; . (called for on plans
I 11
o H . NN
— o !
” 5 & | x ™
cu
/ c
\l, g FH o |
| o} '
' S | W\
*\.. 7] '
ELEVATION SECTICYN
PRECAST IRRIGATION GATE
For open ditch installation
YPE 1
~Slope to fit 1 ‘
local conditions — q

-5
1

6"
Cement plaster C s ’, / *'1

IRRIGATION GATE IRRIGATION GATES

For standpipe installation

%’%&v/ R0 St 4 i 7 Ground line
TR Nz bl , ol FCy _!\__\vmif, o= ==
.'_- n . N v_ “. bJ NIISIRY
: & _}‘ TYPE 2
/ o For pipes 6" through 24", Cate and frame shall be
Class A concrete ring ; i} | hith galvanized iron. Tvpe shown is for concrete pipe. qu
for lawn installation 1 W1 § C.M.P,, external steel adjustable band shall be used
Variable ) ! ! in place of internal steel ring.
6" to 20" X '
! | |
s |
Concrete "T" or "L" | Sep——" § gy ‘: J,‘
to be included with PR = U
1 valve. : 2 \\\§ I i
: : | # Xl o
3 v \\\\ | !
/ I’;b W : °
A b
Irrigation Valve Number of valve i | : - T
sl}alllco?reipond Tf:o ghe s;ze gg the :‘ I | ARIZONA HIGHWAY DEPARTHENT j Rev
pipe in inches. No. to No. . ' ' I PLANS DIVISION !
PART SECTION ] ! } {
FLUSH IRRIGATION VALVE, ' X ¢ ak
J IRRIGATICN VALVE ;
ELEVATION SECTION !
|
]
;

| __Drawn | 0.K. 12/35 Drawing No.
TYPE 2 Traced | R.AF, 10/66
P

Approved

N _ - A ! '
¢ Engr, .A‘.:.J;‘J& {re dd-2 §-¢ A

L&)

| Checiet [ 1-P-0- 94 545 C-16.03
; .

B Y




U
PERSPECTIVE
Drawn for Types 1 & 2. Type 3 similar. N
N
S
6X6-10/10 wire mesh, 1'-6" ot
#9 wire ties, See O

[
o)

~_

cal ™

)3

Vert

/
v/
~/

~

10!

perspective. ——

#9 wire ties; double wrapped.
2'-0" ¢ to c both ways

6X6=-10/10 wire mesh,
#9 wire ties. See
perspective. —— -

6X6-10/10 wire mesh
entirely enclosing
rock backfill includ-
ing ends. Lace laps
with 2 ~ strands #9
wire.

Double wrapped with
2 - strands #9 wire

Single wrapped with
2 - strands #9 wire

el 1'-0" ¢ to ¢ .._1\\\"

Stream bed‘!

NN £ ™

Min., 20# railroad rail or equal,
15" ¢ to ¢, TFPE 1 = 10" long;
Iype 2 = 12' leng. .

1"6“
2 I-OH

=
-
ol
[1+]

—
I

Type 2

fl

[——50# Railread rail, or equal, 7'-6" c to c.
Type 1 = 15' long; Tvpe 2 = 17' long.

TYPE : TYPE 1 & 2 BANK PROTECTION

;:—Topiof bank protection

; See GENERAL NOTES
= Table Rock for backfill shall not pass

-— Embankment slope
Rock backfill

- Single wrapped with 2 - strands
#9 wire 1'-0" ¢ to ¢ max.

/!
0"/ /
r-\/
// . . . .
/ ja——Min, 20# railrcad rail or equal

long, 7'-0" ¢ to ¢

TYPE 3 BANK PROTECTION

a 6" square opening-

ARIZONA HIGHWAY DEPARTMENT Rev
: PLANS DIVISION R
Type | *Embankment slope rate "R TOPaggvza:trszgt§§;1on —
3 2:1 or 1 1/2:1 0' to 2' 2' to &' BANK PHOLECTION
1 2:1 0or 1 1/2:1 0' to 3' 4' to 7!
2 2;1 or 1.1/2:1 0' to 6' 6' to 12' TYPES 1 ’ 2, & :_7)

*When other embankment slope rates are encountered,

warp to 2:1 or 1 1/2:1; that is, warp 1:1 slope to Drown | H8.K. 0235 | Drawing No.
varp o Traced . SLT & RAF 7 -67
Checked | J.P.0. 9P 548 C-IT OI
Approved ; )
Engr. Plur: L;//.i{u#w s-68;




Loop Cables around rail-
road rails as shown.

Thread cable through

6 X 6-10/10 Galv. wire fabric

placed as shown to enclose

all but the top surface of

the rock backfill and attached
to the rails by a single wrap-

wire fabric and wrap " Lth 3 st ds of #9 wire i
one turn on each rail. 4r-Q" .0 Y oAn ping wl stran ¥ >y
- ‘T’ 4 -0 T’ 47-0 -] 1'-0" ¢ to c. \ T Y
Wire fabric A _——Rail heads ]—//d”
4 D
end plece_n\\\j—- face out 'f:_
Type 4 = 4'__;j::j-
Type & = &' -6 X 19 Galv, Plow Steel, Type 5 = 7° -
Type 5 = 5! preformed, fibercore cable
3/8" at top; 3/4" at bottom,
e 27
S B 1 ~— Rock backfill Type 4 = 2' |
// N —_ e Type 5 = 3| ]
- | | o i
P 2! Oll 1? l}I_O'H L 741_0" ‘ N

‘10r s Std, Cable ="
Clamp salvanized

N

PLAN N —— 504 Raijlroad rail, &'
Type 4 = 15" long
Type 5 = 18" long

TYPES 4 & 5

2" X 4" A 2alv. woven wire fabricj horizontal wires shall
be 2 strands, twisted, min, 12 1/2 gaj diagonal wires
min. 14 ga, Attach to rails as shown by single wrapping
with 2 strands of #9 wire.

8"4” e 8

I_L"H

EANK PROTECTION

Intermediate Panel

W%Zx%; Q /
o

_\4
_\c\rn

Dyke or Emb,

i
.\\
511‘11

TARNZELN T

equal 10' long, — — —*

ﬁ*% ﬂﬂ —— Min. 15# Rails or {%:

Head of rail-thE
1 1]

TYPE 6 BANK PROTECTION

End Pancl

2 Strands #9 wire,
twisted taut,

%

Y C‘_—ﬂﬁ\\\\\\\\\\i? i
- N

» N ]

]

P

!

|

Type 4 = 4'
Type 5 = 5'
%= =+~ "~ 3/8" Dia. Cable
- BT~ —— Rock backfill
|
u
|
~1..—— Low stream bed
|
g
-4
5
= ' - 3/4" Dia. Cable
AN e e,

SECTION A-A

GENERAL NOTES
Rock for backfill shall not
pass a 6" square opening.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

TN

BANK PROTSCTION
RATIL AND WIRE
TYPES 4, 5, %

N

Drawn H.A.K. 6-35 i Drawing No, ]
Traced S.L.T. 6-67

Checked T.P.0. 9 568 !
Approved cr b s C'—|7.02
Erngr. Plans ‘J;aéqig4_5;£ﬁi i




X min.

o
2 Exist. ground line T-
g‘ or stream bed H { Med. swale—sf ’
= or ditch
— TR PLAN
Med. cross slope
_ | As called for on plans—4—}
re
TYPE 1 RIPRAP - PLATIN ROCK i
i
TYPE 2 RIPRAP - GROUTED ROCK | 17a2" !

ELEVATION A-A

TYPE 4 RIPRAP - SACKED CONCRETE EROSION CHECK

GENERAL NOTES
Grout for riprap may be
prieumatically placed mortar.

Lenyth _._|
- per Flans |

.

Exist. ground line
or stream bed

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

, Varies

RIPRAP

ole ELEVATION

it

- |8

~ —

TYPE 3 RIPRAP - SACKED CONCRETE Drawn D.G.  5-68 Drawing No.
Traced D.G. 5-68
Checked | J.P.0. ) %8
Approved / C"" '7.03
Engr. Plans M&é"f §-vA

W L e i ra s e




HALF PLAN

SECTION A-A

—New or exist.
pvmt. structure Conc. pvmt—]
“{'_ P :.-_Q _‘_(Li.i:’?ﬁtm.g AL :.7.,,‘ st —:::
P
1/21, \
#6 X 10'-0" bars
1:2 Cement Circular berd

plaster

1
;|J u&LtnlE&i

r A\ — N =
v g 410" _-.-,_jk R
A pas A
SECTION L
BRICK CONCRETE

MANHOLE NO. 1

f _nn
10l

MANHOLE NO. 2

4! ’0"
==

jr——41'-0",—-2:12 Batter
| I a—

n ——0Optional constr.

PIPES

HALF FLAN
36" I, D. & SMALLER
6'-0"

GENERAL NOTES

All concrete shall be Class A,

Every fifth

Manhole frame and cover,

course of bricks shall be laid as stretchers.

Std. C-18.02, is shown. Other

types may be substituted if noted on Plans

— 46 bars For manhole
pavement,
>
1
™
o
-I
™
%*m— #6 bars
P . -
HALF PLAN
PIPES OVER 367 1. D.
__l;-,(l:,_‘Aiﬁ 4 ] _Ou "
| 6"

2:12 Batter

¥

3

cut replacement in bdituminous or concrete

see Std. C-7.03.

#6 X 10'-0" bars.
Circular bend. —Conc '
—\ ‘1\ !

6"

_Varies
Dimensions shown are illustrative,

3"‘0”

—_—

[
HALF SECTION
MANHOQCLE NO. 3
PRECAST REINI}FORCED CONCRETE

ARIZONA HIGHWAY OEEARTMENT
PLANS DIVISION

TANLAT T T
d-\ A.un\_/.ul: J./:...J:.‘AX]'

LS
-

joint- 1,D. + 3'-6"
o M 46 bar h S - PART SECTION B-B |
ECTION Drawn R.E. W, - 3-98 i Drawing No.
SECTION STANDARD BASE STRUCTURE Traced NN YN
STANDARD BASE STRUCTURE FOR PIPES OVER 36" 1. D. Clocked  7.7.0. 0 . C-18.01 :
FOR PIPES 6 TO 36" 1. D, Approved ‘F ef A * )
Engr. Plans Al oidieier§-¢4




BOTTOM OF FRAME TOP OF FRAME TOP OF COVER TOP OF COVER
=
~
1 1/2" = —
L L 1
z_{ rT - e
B — / A
c b L ! SN e =y
K, T ! ) SO
\ A, i i { /// ~
J L L N . __,__1(
: shivy/all
& " i L — i
o 1 5/8" 1l ¥ =
- <
HALF PLAN P{AL(F PLAN ]
BOTTOM OF COVER BOT1 (;;\:705890\ ER
{ = — ,_‘,.___._{
) LI 1/2" ! = -
: 2'-2 1/8" I Sl 0 YA R s
et . — RTINS 5 2 »
- [. Bead 1/8" 1 1/2% N 1 1/2" - "’-Lf'l el 112 e - - X
~ “nigh Ly gyl A2 " e -1 5/8" Typ. ] -
i l 18 T 25/16"~ | | ] asenq |~ 25080
2!_4 1/4n ek v," - // / I ains 3/16“ " r;- g 2 - ,: B
212 1/4" ]—L 7% , (f o Batter — 1. K vl /__t 1 1 B g I
- ‘ 1 ] | " - T — L“‘l” ‘1
2'-1 7/8" S 1/2" 3/4" 172" ol 1 SR A7 :
f‘} 1 :9‘ § _'4 L._3/4u 1 3/4” l pt — ?“ 1 3/{4” L-— §
:: 2!-0 3/8 o 'c;; i 8 7/16" N 7" 8 7/16” .1 1 7/8” T}'P- .
:’ 2'-0" - ~ 1'-n 7/8"'_ ! L1l 778" -
ECTION A-A OF COVER
1 r i SECTION B-B OF COVER S
= v TYPE A COVER TYPE B COVER
=l m_] 1 Approx. weight 190 lbs. Approx. weight 280 1bs.
N : -
A ¥ @ .
| 4 = = GENERAL NOTES
4 1 e / Type C cover shall be the same as , Rev
P ﬁ - § Type A except that the cover shall be ARIZONA HIGHWAY DEPARTMENT
" vented with at least six one inck holes, PLANS DIVISION
e e K YA 3/6" ] b= equally spaced in a circle 8 1/2" from
1'-10 1/4" - the center of the cover N[A\IHOLE C S
1'-11 3/4' Type A cover shall be used unless 1 - A- T IRON

3 5/8"-»~ =3 5/8" otherwise specified.
2'-7" The bearing ?aces shall be machined FRANIE & COVER DETAILS

SECTION C-C OF FRAME so that the cover will have a uniform Drawn 0.k 10-33 D
. QL s . , AWT K. =32 rawing No.
Approx. weight 260 Lbs. bearing in any position in the frame, Tracod RAF. 6.67
Checked J1.P.0. 9 548 —
Engr. Plans J}Q,W}‘ﬁ

~“m AR



Wall to be built to

i ' : . one foot above high
_ Vertical alignment to be as water level.

' near average transverse grade

of stream bed as possible,

Depth Gauge (2)
\iz

" Upstream Wall+

‘ ’ ' P

Joint Detail "G" Std. C-7.02

|
¢

Roadway | Width
—

8" Class D concrete

3"
——

Stope 0.015'/ft.

Finished ¢ Grade p—
N T} ‘ <
- of -
i ’ t "':'" . .
Fine aggregate X See Plans for ¥ Wall may be built
i . L
, I base material 1___0_"—1 L- to this lineA - 3" weep hole 20' ¢ to.c
3 : 2-#4 bars top '
: ] ‘Z h . _ . al}d.bOttm : : ELEVATION LOOKING UPSTREAM
1og® y L 2-#4 bars top , , ; '
—— and bottom CONGCRETE SURFACE FORD , * Min. distance

CONCRETE WALILS below stream bed

——mmp-3" Cap

| -]
©
1 -
© LZJ'-B" 1.D. nominal X 3'-0" Iron pipe.
| Paint 2 field coats of white
r- enamel, Paint 1" wide wmarkers
| 4——| =« 1 coat of black enamel.
Depth ¢ ° .
Gauge— Roadway | Width Finished Grade
I °
] 0 e
pa - .015' /ft, ) - b e Down-stream
j Flow Finished ¢ Grade_\']i __Slope O ! / | ] 7 Down-strea
AR - T ¥ = .
. ‘ o \‘.\:'.t' _ - C') 5
o . . i
= - See Plans for bituminous g1 I E
.E 3" surface and base material = ' L'—']_ - DEFTH GAUGE
°c'> Weep i , 1°-0 ]
- |Holes 1'-0o" - Rev
3 ) DEPARTMENT
¥l : 2-#4 bars top ARIZOWA HI(;HWAY SE \RTVE! 2758
10| | and bottom BITUMINOUS SURFACE FORD GENERAL NOTES
CONCRETE WALLS * Min. distance Ford walls to be FORD
i v bt Clase "A" Concrece. CONCRETE WALLS
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Width of Seal Coat

Roadway Width T
= 2} DPepth Gauge - 3" 1.0, X 5'-C"
‘ | L' =0" 2l o pipe: Paint =0 ficid coats
' . —f of white ennvei. Fuint 1
¢~ Depth Gauge ¢ 1°-0 J ) wide bands onc coat oI black
' rb_ §| =1 enazel.
2 - e [
”e.:d":a%‘
g ,90 "03 o:
width of Lologeq
seal coat Rock fill,-6" =
» . - - F
T PP ICE! min, size \ |
,‘|‘o°\-' Do .C‘.on q'so:o < < |
To be used when treated base 1
is called for on Plans.
TYPE 1 6 X6 - 10/10 welded wire
BITUMINOUS SURFACE FORD fabrie. Tie with 2-strands
#9 ga. galv. wire 2' ¢ to ¢ ‘
’ each wayv., 1ie basket to top i
2" X 12" with 2-strands #9 —
. ) ) Roadway Width galv. wire at top, bottom,
Optional Roqk BﬁSkEt-. ' - 2 - - and each end 3' ¢ to c.
downstrean {ron cutott i I r—ﬁ
wall, See Detail A, ! ;L 2" sud. pipes, 7'-7
0.015'/ft [J spaced 8" ¢ to ¢

g‘“Depth Gauge

T T e T L S i;'wﬂ;é;;;qéfg';;o EEAEERNEN 5 —3-40d common
on‘oenﬁan‘ﬂ\°‘%\°°°h“\ LELILIK NI B SRS nails per board DETAIL A
] 2.2" X 12" planks
_2|| h H
3 X 12" planks GENERAL WOTES

All timber shall be rcugh. pressure

2" std. pipe TYPE 2 LY X 4" X 5'- treated and un
. an painted.
See Detail A'“//’ 4" X 4" X 5'-0" BTTUMINOUS SURFACE FORD posts 5' c to ¢ Rock basket, full length of structure
I posts 5' ¢ to ¢ TIMBER CUTOFF WALLS shall be included only when called {or on
Plans,
See Plans for bituminous surface and
base material details.
37 Depth Gauge > Galvanize pipes in accordance with
2 Max., ' a 37, Max. ASTM Al123.
—
Wall to be built . Optional Rock Basket full
t9 one foot above : ' lenth :f structure. See ARIZONA HIGHWAY DEPARTMENT Rev
high water level, — Detail A. PLANS DIVISION ,};pﬁ

: - L_~/“2” std. pipe. I?()PQI)ES

3-2" X 12" planks
See Detail A.
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5 1/2" series

#10 round head
galv. wood screws,

o

0

8

1'-6" ®

L/
&

7,8"

SECTION A-A

4"

3!__0!;

1""2"

;.1 I_zu-“

1 %" long.
Ir—-‘-—
9" X 4'-0" X 16 ga. steel
or .063" aluminum panels
0 mounted on 9" X 4'-0" X
v A 1 5/8" redwood or cedar

cross arms.

. —6"X6" redwood

‘0 or cedar post

- B ==

ok

-t 3

= l_ "
o 3'-0" splice
=T
B-"‘ﬁ o
41 |~
L l'J
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o K K

s Ig s}

<

N ly
4 Pl

1% 1"

¥

4

5-5/8"X9" bolts.

Cut Washers.

SECTION B-B

l
RAILROAD CROSSING SIGN

*5/8"X10" bolts.
Cut washers

Fin. shoulder
line or front
face of curb

%

-063 " ’

HHT
‘ﬁ
=}
pote

ﬂ% 5
4! min,
14' max.
p;&

a1 g

A

300! min.
600" max.

LOCATION PLAN

6061T6

aluminum or 5/8",

medium density,
grade B-B plywood

8" series
E letters

Steel post
Std,
modified-_

c-9.02

7'-0" min,

RAILROAD ADVANCE

WARNING SIGN

GENERAI NOTES

All wood shall be redwood or cedar, S4S
and untreated. 7

When a single railroad crossing sign is
used for a crossing, both sides of cross arms
shall carry sheet steel or aluminum message
panels. When two railroad crossing signs are
uged for a crossing, lettered message panels
shall be mounted only on the side of cross
arms facing traffic.

Railroad Crossing Sign message panel
background shall be silver-white flat top re-
flective sheeting with black, opaque letters.

Advance Warning Sign traffic face back-
ground shall be highway yellow flat top re-
flective sheeting with black, opaque letters,
border and sywbol.

All wood and metal surfaces, except
those covered with reflective sheeting shall
be primed and finished with two coats of
No. 11 white enamel.

Reflective sheeting shall be applied in
accordance with the manufacturer's specifi-
cations.

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

RAILROAD
CROSSING SIGNS

Drawn D.G. 12-66 Drawing No.
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R/W Line

N\

Std.

Varies

Min. 2!_0!!

Core 2 3/4"
Square hotles

Marker. Transit

point shall be punched

]
‘Lf.{a:(axs/le 4"

by Engineer.

Std. Marker
See Std. C-21,02

Chamfer 3/4"

ELEVATION
SURVEY MONUMENT

RIGHT OF WAY MARKER

Mav be poured
to neat lines
below grade.

A Series E
]\ "} letters
~ .| ol 2 TOP VIEW
€ i | OF LID
g3 w|< ~ !
I P I R sl
[+ ] [}
A i o b 1__1____
eize (T|T
X 3] Y z . SECTION A-A
~ oL Iz|lo e QX -~
* . xla = o 9 7/8"
o o s e
ek 3
8 b AN O\
° 9 fﬁﬂ 1 +1 i
~ b b
I oy 9
A bt
I <+, o
[ N S v;{
| { | & ey
J |
I
| [ | |
Py |
oy ‘
I :
L 14
ELEVATION BOTTOM VIEW

REFERENCE MARKER

OF COVER

Min, weight of
cover - 31 lbs.

GENERATL NOTES

A Survey Monument, Frame and Cover, complete and in place,
shall be considered as a unit. In bituminous pavement, frame
and cover shall be set after A. C. is placed.

A Right of Way Marker, consisting of Survey Monument and
Reference Marker, complete and in place, shall be considered as
a unit., Right of Way Markers shall be placed as shown on Plans
or as directed by the Engineer.

All concrete shall be Class A,

Min, weight of
frame - 781bs.

Std. Marker

See Std. C-21.02-

6!\

Concrete base—

Original Stone, when
found shall be encased

in concrete.

1'-4 1/2"

1'-1 172"

SURVEY MONUMENT, FRAME AND COVER

11 1/2"
0" i

g 1/2" i

10"

. 3/4" opening
for Pry bar

TOP VIEW
OF FRAME

Cast Iron

FLANS DIVISION

existirg
. pavement
Co{ structure
]
~
. I
i
I 6” ' Dia.
SECTION
ARIZONA HICHWAY DEPARTMENT Rev

SURVEY LONUVENT, FRAUE
COVER

RIGHT OF WAY MARKER

AND

|
1
i
i
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Q.
¢
5'-0" 5t_0" Roadway—\ '
R R Slab
S DT S . : L“ T T #4 bars 1'-0" ¢ to £ MR, PSR- PRI PPy ST, ANTEE. TR 3 AT ~Rrarui, A0 4/—dr X AP DA WP A
e S RECI LU PR U ¢ full length of __l______““__\”_i_i}_it_)’_li_ne:l ___________________ |
EE: D Bt I slab. Lap 2’ at e S T I I oo LIS T ITIoTTTIC3
a e ERRR. — : I PR -y splices L Slab length as shown on Plans J
. . - L N L 1. i . R Lo
S DR T \ CROSS SECTION
S : { -_':_ L #6 bars 6" ¢ to ¢
N T N ,\‘ L FOR SINGLE INSTALLATION

Quantities per ft., of slab length
Concrete Reinforcing Steel
0.31 C.v, 35.22 1bs,

PLAN

e . v v GENERAL NOTES
g o |4 S, U P S [ 0_ : Concrete shall be Class A.
o e a » —
‘,—L}‘ —_ e Ay e !

1 1/2" ¢lear toJ

base of slab

I
ol¢
L ]
NE

]

Utility line~y~ 7[>
- \ ARIZONA HIGHWAY DEPARTMENT Rev
v PLANS DIVISION

~t- SLAB OVER
SECTION A -4 UTILITY LINE
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